The status of material master data management implementation : implications on supply chain processes in FLSmidth by Van der Merwe, Elmarie
COPYRIGHT AND CITATION CONSIDERATIONS FOR THIS THESIS/ DISSERTATION 
o Attribution — You must give appropriate credit, provide a link to the license, and indicate if
changes were made. You may do so in any reasonable manner, but not in any way that
suggests the licensor endorses you or your use.
o NonCommercial — You may not use the material for commercial purposes.
o ShareAlike — If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original.
How to cite this thesis 
Surname, Initial(s). (2012). Title of the thesis or dissertation (Doctoral Thesis / Master’s 
Dissertation). Johannesburg: University of Johannesburg. Available from: 
http://hdl.handle.net/102000/0002 (Accessed: 22 August 2017).    
  
 
 
  
 
THE STATUS OF MATERIAL MASTER DATA MANAGEMENT IMPLEMENTATION: 
IMPLICATIONS ON SUPPLY CHAIN PROCESSES IN FLSMIDTH 
 
ELMARIE VAN DER MERWE 
Baccalaureus Commercii Honores Logistics Management UNISA 
 
Minor dissertation submitted in partial fulfilment of the requirements for the  
degree Magister Commercii Business Management (Supply Chain Management 
Specialisation) at the University of Johannesburg 
 
Supervisor: Dr N. Pisa 
May 2019 
 
 
i 
 
DECLARATION 
 
I certify that the dissertation submitted by me for the degree Master of Commerce 
(Business Management) at the University of Johannesburg is my independent work and 
has not been submitted by me for a degree at another university.  
 
ELMARIE VAN DER MERWE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ii 
 
Acknowledgements 
 
Writing this dissertation was as much a spiritual and an emotional journey, as it was an 
academic one. It is therefore with the greatest gratitude and humility that I would like to 
give thanks to Jesus Christ, my Lord and Saviour for His guidance, wisdom and strength 
to finally submit this dissertation.  
 
My husband, Faan, and my children, Heilize and Thornton supported me with 
encouragement, patience and lots of love. To you I am forever thankful.  
 
To my supervisor, Dr Noleen Pisa, you not only guided me academically, but also 
encouraged me to continue writing when I wanted to give up. 
 
Every friend, family member and colleague who supported me during this journey will 
never know how much this is appreciated.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iii 
 
Abstract 
 
Decision making is one of the key supply chain activities within in any organisation. Sound 
business decisions should be based on relevant, accurate, reliable and timely information. 
Although data and information are two distinct concepts, these terms are used inter-
changeably. Information derived from various systems within the organisation informs 
decision making. The quality of information depends on the quality of master data. Master 
data consist of sets of objects, identifiers, attributes and rules described in a consistent 
and uniform manner to form the core of the enterprise, and are used across multiple 
business processes. Master data are critical to support the transactional and analytical 
operations of a business. Furthermore, and more specific to supply chain management, 
the use of inconsistent and fragmented material master data creates supply chain 
inefficiencies and results in poor market penetration and a slowdown in time-to-market. 
Material master data management (MMDM) is the process of standardising and 
centralising the management of material master data elements, from the creation to the 
ownership and governance. The supply chain in organisations is mainly concerned with 
the movements of goods through the value chain. The identification of these goods 
through quality material master data has an impact on the efficiency of the supply chain.  
 
Mergers and acquisitions are one of the most common expansion strategies for 
organisations. However, mergers and acquisitions result in disparate systems and 
disparate sets of master data for the new organisation. FLSmidth (FLS) is a leading 
provider of engineering, equipment and service solutions to the global cement and mining 
industries. From as early as 1990, the company has grown through mergers and 
acquisitions of various new companies, including Pfister, Möller Materials Handling, 
Vecor, Abon Engineering and Buffalo. Resultantly FLS has many disparate enterprise 
resource planning (ERP) systems, each owning its own set of data. Each company that 
was bought operated independently under the FLS umbrella with its own ERP system 
hosting its own set of master data in terms of a general ledger, suppliers, customers and 
materials.  
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The aim of this study was to investigate the status of the MMDM implementation in FLS 
with the objective to understand the implications of the status on the supply chain 
processes. In order to establish a framework to assess the current MDMM practices in 
FLS, PiLog, a master data management external service provider (MDM ESP) and some 
of its customers are used to benchmark MMDM practices.  
 
The literature around MMDM is clear in terms of the strategic value of this function within 
any organisation. The contributors to the literature are mainly MDM ESPs around material 
master data management. This includes, but is not limited to, white papers, conference 
presentations and case studies around practical implementations within various 
industries. It provides a very good theoretical and practical framework to measure the 
maturity of material master data management within any organisation. 
 
The research methodology was a qualitative exploratory study with a deductive research 
approach. Pragmatism was selected as a research philosophy with a mono method 
methodological choice, as a single collection technique in the form of semi-structured in-
depth interviews was used to collect rich, descriptive data. Non-probability purposive 
sampling was used to select participants to the study. Furthermore, thematic analysis was 
used to analyse the data collected for subsequent matching of themes between the 
literature and the data collected from participants.  
 
The key findings of the status of material master data management within FLS were that 
the company embarked on the initial implementation of systems through which 
standardisation, asset management and engineered services can be synchronised. 
However, generation of the material master data is not in line with the best practices within 
this field. This has some negative implications for the supply chain processes, especially 
in terms of inventory management, contract compliance, strategic sourcing strategies and 
spend analysis for reporting purposes. From the framework that was established through 
the literature, the interviews with PiLog and PiLog customers, it was evident that FLS has 
not yet explored a full implementation of a MMDM solution.  
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The research concluded that material master data management is a strategic function 
which has a major impact on the efficiency within the business, especially the supply chain 
processes.  
 
 
 
Keywords: Material master data, material master data management, external service 
providers, supply chain processes.  
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CHAPTER 1 
INTRODUCTION AND CONTEXTUALISATION 
 
1.1 Background  
Decision-making is a fundamental part of doing business. Sound business decisions 
should be based on relevant, accurate, reliable and timely information (Smit & Cronje, 
2002:171). Although data and information are two distinct concepts, these terms are used 
interchangeably. However, information is derived from data, which refers to raw, un-
analysed numbers and facts (Smit & Cronje, 2002:174). Firms have vast amounts of data 
available today, which requires database management, data warehousing and data 
mining to support decision-making (Hugo, Badenhorst-Weiss & van Biljon, 2004:93). 
 
Business data include, but are not limited to, customer data, employee data, financial 
data, supplier data and product data (or material master data). Businesses use ERP 
systems as a central repository to store the data sets to be used for transactional purposes 
(Burt, Dobler & Starling, 2003:192).  Burt, Dobler and Starling (2003:192) expanded that 
for transactions within the ERP to supply useful information to the users of the system and 
the management of the organisation, the data need to have a high standard of quality and 
integrity. Haug, Zachariassen, and Liempd (2011) confirmed that a company’s success 
depends on high data quality as poor data quality in one module of an ERP can negatively 
affect the functioning of other modules.  
 
Master data consist of sets of objects, identifiers, attributes and rules described in a 
consistent and uniform manner to form the core of the enterprise, and are used across 
multiple business processes (Haughey, 2009:5). Loshin (2009:6) defines master data 
objects as the core business objects with associated attributes, metadata, definitions, 
connections, roles and taxonomies that are logged into the business' transaction systems 
for use in reporting and analytical systems. Customers, employees, suppliers, parts, 
products and locations are but a few of these master data objects. 
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The management of master data objects is thus referred to as master data management 
(MDM) and described by Loshin (2009:8) as "a collection of best data management 
practices that orchestrate key stakeholders, participants, and business clients in 
incorporating the business applications, information management methods, and data 
management tools to implement the policies, procedures, services, and infrastructure to 
support the capture, integration, and subsequent shared use of accurate, timely, 
consistent, and complete master data." 
 
Material master data comprises the descriptions and attributes of all the materials an 
organisation procures, produces and keeps in stock. Material master data are kept in a 
centralised repository, and consist of various data elements, which formally describe the 
item, including but not limited to, the part number, description, technical specifications and 
stock codes (Verdantis, 2010). Oracle (2009) emphasises that master data are critical to 
support the transactional and analytical operations of a business. Furthermore, and more 
specific to supply chain management, the use of inconsistent and fragmented material 
master data creates supply chain inefficiencies and, results in poor market penetration 
and a slowdown in time-to-market (Oracle, 2009). Partida (2012) described MMDM as the 
process of standardising and centralising the management of material master data 
elements, from the creation to the ownership and governance. This is based on naming 
conventions and predefined processes. The scope of this research will be limited to 
material master data management (MMDM).  
 
FLSmidth (FLS) is a leading provider of engineering, equipment and service solutions to 
the global cement and mining industries, employing 12,200 employees in more than 50 
offices around the globe (FLS, 2019). These employees are mainly engineers responsible 
for developing, designing, planning, installing and servicing equipment, while most of the 
manufacturing is outsourced to suppliers. The company supplies a range of industrial 
products and services with its primary goal of delivering sustainable productivity to its 
customers by increasing output, lowering operating costs and minimizing the 
environmental impact of its customers. These solutions include product lines and 
processes such as centrifugation and classification, conveying, crushing and sizing, 
emission control, feeding and dosing, filtration, flotation, milling and grinding, mine shaft 
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systems, screening, thickening and clarifying to customers in cement manufacturing and 
mining of gold, iron ore, copper, coal and various other minerals (FLS, 2019).  
 
To create context between the available literature and the reason for choosing FLS for the 
research, it is important to understand the history of FLS. In January 1882, Frederik 
Læssøe Smidth started a consulting engineering firm 'Technical Bureau' in Copenhagen, 
Denmark. In 1887, the name of the business changed to FLSmidth & Co. (FLS, 2019). 
From as early as 1990, through mergers and acquisitions of various new companies, 
including Pfister, Möller Materials Handling, Vecor, Abon Engineering and Buffalo, the 
company strengthened the minerals division of the Group and continued to display its 
character of innovative thinking and a passion for excellence (FLS, 2019). Resulting from 
the many mergers and acquisitions over the last few years, FLS has many disparate ERP 
systems, each owning its own set of data. Each company that was bought operated 
independently under the FLS umbrella with its own ERP system hosting its own set of 
master data in terms of a general ledger, suppliers, customers and materials. Systems 
were never integrated with the main ERP hosted by the company head office in Denmark, 
resulting in the lack of visibility of inventory, poor master data management practices and 
extensive effort to consolidate transactional data for effective analysis.  
 
The relevance of mergers and acquisitions in FLS to the earlier definitions of master data 
and MDM can be supported by literature describing the impact of mergers and acquisitions 
on master data and MDM. Dreibelbis, Hechler, Milman, Oberhofer, van Run and Wolfson 
(2008:49) concurred that there is a major acceleration in the replication of business 
information in mergers and acquisitions as each party to a merger owns its own sets of 
data and "without extensive effort to converge these data stores, the resulting merged 
organisation will not be able to effectively leverage the combined assets."  SAP (2015) 
listed the following challenges faced by businesses after a merger and acquisition (if 
master data are not harmonised and streamlined): high levels of duplicate data records, 
high administration costs, increased risk of fraud and non-compliance. Verdantis (2010) 
confirmed that the lack of creating synergies through the consolidation of material master 
data results in the inability to optimise and control inventory, and increase plant downtime, 
and reduces the efficiency of people.   
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For organisations like FLS to harmonise and streamline data after mergers and 
acquisitions, there are external service providers of master data management (MDM 
ESPs) to provide guidance throughout this complex undertaking.  These MDM ESPs 
provide operational, tactical and strategic support to organisations engaging in MDM 
programs (O’Kane, Judah, Moran & Jain, 2017). The following MDM ESPs in the market 
of master data management: Gartner, Verdantis, IMA, Oracle, KPMG, and PiLog, 
amongst others, have all contributed to the literature by publishing articles, whitepapers 
and conference papers around the research topic of material master data management. 
One such MDM ESP, PiLog, was instrumental in creating the framework for ISO 8000, 
the international data quality standard.  
 
PiLog was established in 1978 and has grown into a global service provider of the 
following services: data cleaning and classification, data management, enterprise asset 
data acquisition, master data governance and material criticality analysis (PiLog, 2018). 
PiLog has developed tools and processes that are all in full compliance with ISO 8000. 
These include but are not limited to master data quality manager (MDQM), a software 
solution to manage the quality of master data, and master data record manager (MDRM) 
used for item entry control. It also include the master data ontology manager (MDOM) for 
a customer to create its own master data dictionary; and master data project manager 
(MDPM) to manage master data projects at customers which involves the building, 
structuring, cleaning and configuring of data. PiLog serves various industries in South 
Africa, including the mining industry and provides MDMM services such as data cleaning 
and classification, data management, master data governance, material criticality analysis 
and enterprise asset data acquisition using a master data quality solutions (MDQS) 
platform that consists of a library with pre-defined data to automate and integrate 
governance processes in organisations.  
 
PiLog’s involvement in the mining industry and the similarities between PiLog’s customers 
and FLS in terms of the technical complexity of the material master data, provide the 
researcher with the ideal benchmark to measure the status of MMDM implementation in 
FLS. It is the creation of a structured material master through the implementation of a 
cataloguing tool that is of particular importance in the research. 
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1.2 Problem statement 
Owing to mergers and acquisitions, disparate ERP systems exist in FLS. The aim of this 
study is to investigate the state of material master data management implementation and 
its impact on supply chain processes in FLS. 
 
1.3 Research questions 
1.3.1 Main research question 
 What is the status and impact of MMDM implementation in FLS?  
 
1.3.2 Secondary research questions 
To further explore the research problem, the following secondary research questions need 
to be answered: 
1. What are the current MDMM practices and challenges in FLS? 
2. What are the MMDM best practices from MDMM ESPs, specifically PiLog? 
3. What are the benefits of utilising MMDM ESPs, in particular PiLog, in MMDM service 
provision? 
4. How can FLS improve its MMDM to a higher level of maturity? 
 
1.4 Research objectives 
1.4.1 Primary research objective 
It is the primary research objective to investigate the status of and impact of MMDM 
implementation in FLS.  
1.4.2 Secondary research objectives 
To achieve the primary objective, the following secondary objectives have been set: 
1. To determine current MDMM practices and challenges in FLS. 
2. To determine MMDM best practices from a MDMM ESP, specifically PiLog. 
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3. To determine the benefits of utilising MMDM ESPs, in particular PiLog, in MMDM 
service provision.  
4. To identify and recommend strategies to improve the status of MMDM implementation 
at FLS.  
 
1.5 Research methodology and design 
This study was qualitative in nature. The study leant itself towards qualitative research as 
the data that were collected were the opinions expressed by participants through words, 
unlike quantitative research that derives meaning from numbers (Saunders, Lewis and 
Thornhill, 2016:569). Qualitative research furthermore involves the use of 
conceptualisation to analyse data collected, whereas statistics and the use of diagrams in 
quantitative research are not suited to the study. This study applied the pragmatism 
philosophy. The study identified MMDM norms together with what is practised by PiLog to 
create a framework to assess the status of the MMDM function within FLS.  
 
Saunders et al. (2016:168) and Goldkuhl (2012) both concluded that qualitative research 
is most often associated with interprevitism; however, both agreed that alternative 
philosophies like pragmatism can also be used in qualitative research. Goldkuhl (2012:1) 
describes the pragmatism paradigm as associated with “action, intervention and 
constructive knowledge”, especially used in research in information systems. Pragmatism 
as described by Saunders et al (2016:143) is the concept of starting research with a 
problem with the aim of contributing practically to find a solution which will inform future 
practices, while Goldkuhl (2012:2) believes that pragmatism “is concerned with action and 
change and the interplay between knowledge and action.” A deductive approach was 
followed since theory around MMDM described in the literature, was used to deduce a 
framework against which FLS will be measured in terms of the status of MMDM 
implementation.  
The methodological choice for this study was mono method qualitative and was selected 
because the study's main objective is to understand the nature and status of MMDM 
implementation within FLS as an organisation, an exploratory study is the most 
appropriate form of research to conduct. The research strategy employed in this study 
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was a qualitative particularly, in-depth interviews. Face-to-face interviews were conducted 
with three sets of participants 1.) FLS employees – to determine the status of MMDM 
implementation in FLS, as well as the challenges (if any) in supply chain processes; 2.) 
PiLog employees – to determine MDMM best practices; 3.) PiLog customers – to 
determine the benefits of MDM ESPs in MMDM service provision. DeFranzo (2014) listed 
accurate screening, capturing of verbal and non-verbal cues, as well as emotions and 
behaviours of participants as benefits of face-to-face interviews, which results in focused 
interviews without any technological distractions. The study was cross-sectional due to its 
time frame and the fact that the researcher employed the in-depth interview strategy to 
obtain data. 
 
In line with ethical research, this study was performed with informed consent and voluntary 
participation and withdrawal of participation. Ethical clearance was obtained from the CBE 
Research Ethics committee (see Appendix A) to conduct the research. Preliminary 
approval, as per Appendix B, was obtained from PiLog, a cataloguing partner to the 
identified organisations, to contact their customers for the study. Non-probability sampling 
was used and 11 medium to large PiLog customers, within South Africa who implemented 
structured material masters through the implementation of a cataloguing tool were 
purposively sampled.  
 
1.6 Scope of the study 
Data and more specifically MDM extends to various fields of study, for instance, customer 
data, supplier data, product data, financial data and more, which were not in the scope of 
this study. The scope of this study was material master data with specific focus on FLS, 
PiLog and PiLog customers. The aim is to assess the status of MMDM implementation in 
FLS and how this impacts the supply chain processes within the organisation. Although 
there are a variety of models in literature to measure the maturity of MMDM, MMDM 
implementation in FLS was assessed against a framework derived from the literature 
around MMDM. This framework was confirmed from data collected from PiLog and its 
customers.   
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1.7 Outline of the study 
The rest of this study is organised as follows: The current chapter (Chapter 1) provides 
the background and context to the study, with brief introductions to the problem statement, 
the research objectives, a short description of the research methodology as well as an 
outline of the remaining chapters.  
Chapter 2 will be used as a critical review of the available literature whether academic or 
available from within a business context. The chapter is structured to give a logical flow in 
terms of the role of information in supply chain, the definitions of master data management 
and material master data management and third part suppliers of material master data 
management.  
The chosen research methodology and design will be discussed in Chapter 3, as well as 
how these methods are aimed at answering the research question to reach the research 
objective.  
The results of the empirical analysis will be outlined in Chapter 4.   
Finally, Chapter 5 will conclude the study with recommendations and areas of future 
research.  
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CHAPTER 2 
INFORMATION AND MASTER DATA MANAGEMENT 
 
2.1 Introduction 
The purpose of this review of the literature was to examine the current research on the 
topic of master data management (MDM) in general, but more specifically material master 
data management (MMDM) and how the theoretical views compare to what businesses 
are doing in practice. This chapter provides an overview of the latest developments in best 
practices, as a basis to develop a framework to identify the gaps in MMDM implementation 
within FLS. Although MDM as a topic is much wider than just MMDM, this study 
particularly focuses on MMDM as this is one of the master data sets that are cross-
functional throughout any organisation, but more specifically in supply chain literature as 
the material master records contains the descriptions of the material that is used in 
engineering designs, procured, produced, and stocked (Verdantis, 2010).   According to 
Gartner (quoted by Verdantis, 2010) material master records facilitates the ability of an 
organisation to leverage these part numbers across product lines, inventory, distribution 
and service inventory. Customer-, supplier-, employee- and accounting data will be 
excluded from this study, as it is the material master records in FLS that are used in the 
engineering process, inventory holding, placing purchase orders on suppliers and the 
spend analysis to consolidate spend.  
 
The literature around MMDM is reviewed from three perspectives. Firstly, the need for 
information in business is established in Section 2.2. Secondly, the role of information in 
the supply chain and the importance of reliable information in generating accurate data 
are discussed in Section 2.3. Thirdly, MDM and MMDM with the subsequent importance 
of quality data within an organisation, as well as how the creation of material master data 
objects affects the quality of data, are discussed in Section 2.4. The available literature 
regarding MDM and MMDM was mostly in the form of whitepapers, conference 
proceedings and case studies by MDM ESPs. Therefore, the role of MDM ESPs in the 
successful implementation and ongoing management of material master data is discussed 
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in Section 2.5. Lastly, the approaches to implement MMDM will be outlined in Section 2.6. 
Section 2.7 concludes the chapter.  
 
2.2 Business need for information 
Digitalisation, big data and internet of things (IoT) are the latest topics attracting a great 
deal of attention in the business world. The critical role of reliable and accurate information 
in supporting transactional and analytical operations of a business was emphasized in 
Section 1.1. Sound decision-making is based on relevant, accurate, reliable and timely 
information. Jonker, Kooistra, Cepariu, van Etten and Swartjes (2011:65) confirmed that 
various companies have invested in business intelligence (BI) systems for decision 
making in recent years to achieve better insight into process performance, market analysis 
and product profitability. One of three legs to complete a BI solution, is the enterprise 
MDM solution to ensure quality data (Butler, 2010:15). Jonker et al. (2011:65) expanded 
that “bad quality data lead to misinformed or under-informed decisions”. It is subsequently 
crucial that data are sufficient, reliable and relevant, and interpreted correctly. 
 
A company’s transactions and activities, such as sales, order management, purchasing, 
manufacturing, accounts payable and accounts receivable are supported by key business 
processes that are automated by applications (Butler & Stackowiak, 2010:8). For these 
applications to function correctly, significant amounts of data are required (Butler & 
Stackowiak, 2010:8). The data that are used in these transactions are referred to as 
transactional data, while data that are used for purposes of analysis are referred to as 
analytical data. It is therefore valid that Genpact (2016:3) described master data as the 
foundation that is needed for transactional integrity, analysis and compliance across all 
functions.  
 
Kreowski, Scholz-Reiter and Thoben (2013) confirmed that digital transformation 
overlooks the fact that it contains data that are collected, stored and processed in 
technology to deliver information to the business. Verdantis (2014) also highlights that 
even though the importance of the MDM function has not been fully recognised in 
organisations, data formed the foundation of businesses over years.  
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2.3 The role of information in supply chain management 
Supply chain management is defined by Ivanov, Tsipoulanidis and Schönberger (2017:5) 
as the integration and coordination of information, material and financial flows across 
business functions, as well as cross-enterprise. Verdantis (2014) explains that the inferred 
value of information by consuming material master data varies by the consuming 
department or process within the organisation. Information is merely data that are shaped 
through management information systems (MIS) into usable forms to support decisions, 
coordinate and control business processes (Ivanov, Tsipoulanidis & Schönberger, 
2017:45). One such MIS used for planning at the enterprise level is a system referred to 
as ERP. ERP systems comprise various integrated modules, which include but are not 
limited to production- and inventory-management modules, with the working principle of 
collecting data from various functions across the business (Ivanov Tsipoulanidis & 
Schönberger, 2017:47). Although there are other several contributing factors to poor 
decision making, Butler and Stackowiak (2010) confirmed that poor information results in 
poor decision making. Poor quality master data and the lack of management of master 
data are the root causes of poor decision making (Butler & Stackowiak, 2010). 
 
The relationship between data and information within an organisation is illustrated in 
Figure 2.1 (Gordon, 2013:4). The knowledge around an object (such as a material item 
kept in stock), becomes information by using its dimensions and attributes to transform it 
into master data. These data are stored in the ERP system against this item record for 
usage in a business transaction such as placing a purchase order. This data record now 
becomes part of transactional data which are extracted into a business report for analysis 
and decision making (Gordon 2013:4). Verdantis (2014) relays a simple and descriptive 
mantra that the information quality retrieved from any business system is linked to the 
quality of the information that is stored in the form of data in the system. This aligns with 
Figure 2.1.  If poor information is used to create the master data record, the transactional 
data used for reporting could be incorrect owing to the incorrect selection of the item for 
the purchase order.  
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Figure 2. 1: The relationship between data and information. 
Source: Gordon (2013:4)  
 
Monczka, Trent and Handfield (2005:357) argued that the quality as well as availability of 
the information, directly influences the ability to perform subsequent activities in the supply 
chain such as cost analysis. Burt, Dobler and Starling (2003:413) defined cost analysis as 
the evaluation and review of anticipated and actual costs, including labour hours, material 
costs and all relevant costs to the item being procured. The authors added that one of the 
most important key performance areas within supply chain is cost savings through 
strategic sourcing initiatives, bundling opportunities, inventory reduction and value 
engineering. According to Monczka, Trent and Handfield (2005:339) the value equation is 
the following: 
 
“Value = (Quality + Technology + Service + Cycle Time) / Price”  
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This value equation is the force that drive organisations to perform in a very competitive 
environment. The only variable on which procurement has a major effect is price and its 
primary driver, cost. Therefore, information needs to be available in the form of cost 
breakdowns, historic prices as well as the volumes being procured. Cost reduction 
initiatives cannot be identified with unreliable information or poor data quality. 
 
Fawcett, Ellram and Ogden (2007:377) identified four reasons why timely and accurate 
information is critical for effective supply chain management. The first reason is because 
accurate information provides excellent customer service, order tracking, inventory 
availability. Secondly, it increases flexibility, thirdly, it creates information sharing, and 
finally, it reduces cost in the supply chain. 
 
Functions need to be created within the supply chain to adopt and improve data analysis 
to enhance supply chain processes and performance. Quality data will not only inform the 
quality of decision making, but also enable increased efficiency in business processes 
such as purchasing, engineering, logistics, production and sales (Knapp & Hasibether, 
2011). Hazen, Boone, Ezell and Jones-Farmer (2014) concurred that to propose the most 
suitable methodology to monitor and control data quality, it is of paramount importance to 
understand the data quality problem in the context of supply chain management. Poor 
master data management impacts good business (Butler & Stackowiak, 2010). In recent 
years, several organisations have invested in intelligence systems to improve master data 
with the one primary goal, amongst others, to achieve better insight into process 
performance, customer and product profitability and market share (Hazen et al, 2014). 
These intelligence systems are used to structure the master data used in the day-to-day 
activities of a business, which is turned into transactional data that are turned into useful 
(or not) information (Hazen et al., 2014). 
 
It is evident from available literature on the role of information in business, but more 
particularly in supply chain, that information is one of the critical assets of an organisation 
in reporting performance, making decisions and informing strategy. It is also evident that 
information can only be reliable if the data used in the systems to do the reporting are 
accurate, reliable and consistent (Butler & Stackowiak, 2010).  Clear themes around 
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information in supply chain management have been noticeable: synchronisation, data 
analysis, accurate information, optimisation and standardisation (Hazen et al., 2014). 
These themes are also evident throughout the literature made available over the last 
decade.  
 
2.4 Material master data management 
Modern economy is dependent on data for survival (Verdantis, 2014). Dreibelbis et al. 
(2008:38) referred to master data as one of the most valuable assets a business can own 
as it is these data that define an enterprise. Verdantis (2014) argues that well-maintained 
and clean data transform into reliable information that builds knowledge about the 
organisation. Vendor data, facilities, customer data and employee data are all important 
data; however, purchased parts material data (or material master data) are a critical data 
domain which influences the supply chain processes, such as the optimisation of inventory 
and provides an overview of the material spent (Verdantis, 2014). Section 2.4.1 will define 
and discuss master data and master data management in general, while Section 2.4.2 will 
elaborate on material master data and MMDM. The impact of MMDM in supply chain will 
be detailed in Section 2.4.3. 
 
2.4.1 Master data and master data management 
According to Vilminko-Heikkinen and Pekkola (2013:4719) the key business object that is 
used within an organisation is referred to as master data. Master data include not only the 
business objects itself, but also the definitions, classification, and terminology that make 
up business information. Thus, data form the foundation to transactional integrity, analysis 
and compliance (See Section 2.1). The fundamental dimensions of business, such as the 
chart of accounts, customers, vendors and materials are described by core reference data 
which are referred to as master data (Verdantis, 2010). 
 
Dating back to the period of origin of master data as described by Loshin (2009:3) master 
data management challenges did not always exist, as flat data files, which stores data in 
plain text format and only include tables with one record per line, were predominantly 
used. In the 1980s, the first drive to master data management came to the forefront with 
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the introduction of desktop computing, database systems and a finer granularity of data 
distribution (Loshin 2009:3). Developments in the mid-1990s however, resulted in moving 
computing back to being centralized. According to Dreibelbis et al. (2008:39), MDM is not 
new, as in 2008 most organisations already had systems to store and retrieve critical 
business data. These are, customer data, products and services produced and or offered 
and existing suppliers.  
 
Vilminko-Heikkinen and Pekkola (2013:4719) state that the Gartner Group (2010) 
contributed to the field of MDM through academic research, professional reports and 
practice, to emphasise that MDM is not only a technical issue but also an organisational 
issue. Thoo, Friedman, Feinberg and Beyer (2010) emphasised that MDM is a discipline 
that is technology-enabled to assist organisations to achieve one instance of identifying a 
unique data object in areas such as customers, suppliers and products. Verdantis (2018a) 
confirmed MDM as a comprehensive strategy to build an authoritative, accurate and single 
source of accurate organisational information resources. Cervo and Allen (2011:9) define 
MDM as a function or service within the business to manage all master data objects with 
the objective of creating one identifier for each data object with unique features or 
attributes. The question then arises what the truth means in terms of data quality. Aroh 
(2014) describes the “truth” in data as one of two types: it is either fit for use, or 
“representing the real world as closely as possible”.  
 
As a summary to the various definitions of MDM by researchers, Jones (2016) concludes 
that there are constant themes that emerge throughout the literature regarding MDM.  The 
focus of MDM is master data or reference data, which are used within the business 
processes to create transactions, and not transactional data, which are the data resulting 
from a business transaction captured within the business. Data quality is critical to 
effective MDM in terms of accuracy, completeness, timeliness and meaning.  
Furthermore, technology is key in providing a MDM platform; continuous data governance 
and ensuring cross-organisational commitment (Jones, 2016). In line with these emerging 
themes, authors, such as Jonker et al. (2009), Verdantis (n.d.), Radcliffe (2009); Power 
(2007) and Messerschmidt and Stuben (2011) also explain MDM in terms of different 
elements required to successfully implement MDM. The MDM model described by Jonker 
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et al. (2011:66) comprises four elements: governance, process, content and systems (See 
Figure 2.2). The basis of the MDM model is a system and data landscape or infrastructure 
to host the master data with its rules and interfaces. The next layer to the infrastructure is 
the content of how the data are managed in terms of rules, conversion plans, data quality 
routines, validation checks and migration rules. The tactical level includes the business 
processes supporting the overall management and usage of master data. The overarching 
and strategic level of the MDM model is the MDM policy and strategy with guiding 
principles and governance. 
 
 
Figure 2. 2: Different building blocks of master data management 
Source: Jonker et al. (2011:66)  
 
Similar to Jonker et al.’s (2011) building blocks of master data management, Gartner’s 
MDM framework described by Radcliffe (2009) starts with a MDM vision that flows into a 
properly defined MDM strategy with MDM matrices to measure the business contribution 
of MDM. Three of the seven building blocks (elements) of the MDM framework described 
by Radcliffe (2009), align with Jonker et al.’s (2011) MDM model to operationalize the 
vision and strategy of MDM: MDM governance, MDM processes and MDM technology 
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infrastructure. The last building block is the organisational structure around MDM with 
clear definition of roles and responsibilities. Similarly, management of master data 
(Section 1.1) is described as the collection of best data management practices, which 
include data management tools, policies and procedures, integration and shared data 
throughout the business.  
 
Based on the available literature on master data and MDM, there was definite alignment 
around what master data means. It is the basic business elements that are used as the 
foundation to move information throughout the organisation (Butler & Stackowiak, 2010). 
Loshin (2009) supports the fact that MDM is an integrated solution which needs 
centralized systems or tools, clearly defined business processes and rules, and a good 
governance structure with buy-in from senior management within the organisation. The 
literature in this section serves to put MDM and MMDM into context as material master 
data and MMDM is a sub discipline of MDM. Knapp and Hasibether (2011) highlighted the 
complexity of MDMM relative to master data.   The literature around MDM aligns well with 
the best practices by MDM ESPs discussed in Section 2.5. In subsection 2.4.2, an 
analysis of material master data and MMDM and the process around the creation and 
subsequent quality of these data elements impacting supply chain processes are 
discussed.   
 
2.4.2 Material master data and MMDM 
According to Verdantis (2018b) material master data (simply referred to as the “material 
master” or “item master”) consist of material descriptions used by enterprises to procure, 
produce and keep material in stock. Verdantis (2018b) considers the material master data 
as the core functionality of any ERP system as these serve as a central repository of the 
company's inventory items that are used throughout the organisation, that is accounting, 
production planning, purchasing, engineering and warehousing. The importance of 
material master data in supply chain will be established later in Section 2.4.3. As 
concluded in Section 2.4.1, MMDM is a sub discipline of MDM with material data being 
one of the business objects in master data. In Figure 2.3, Dreibelbis et al. (2008) illustrate 
that MMDM is the management of the products, parts and services of the organisation.  
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Figure 2. 3: Domains of Master data 
Source: Dreibelbis et al. (2008:56)  
 
Both Thoo et al. (2010) and Verdantis (2018a) conclude that MDM is a strategic decision 
to create one version of the truth by enabling business technology and subsequent 
business processes to manage master data. These are also true for MMDM. Three 
important capabilities are created by a single source of master data namely; consistent 
use of information, an authoritative source of information, and the ability to change master 
data and MDM as the business needs change (Dreibelbis et al., 2008:42). MDMM is 
described as the process of standardising and centralising the management of material 
master data elements, from the creation to the ownership and governance, according to 
set naming conventions and predefined processes (See Section 1.1).  
 
Master data information represents real-world objects, and data quality is thus the fitness 
for use in the business (Knapp & Hasibether, 2011:2). Master data correctness or 
accuracy describes an object as close as possible to its real characteristics and attributes 
(Dreibelbis et al., 2008:374). An analysis of the 4Cs (coordinated, clear, clean, consistent) 
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of MDM illustrated by Verdantis (n.d) in Figure 2.4, highlights the alignment with the central 
themes of MDM: systems, content, process and governance (See Section 2.4.1).  
 
 
Figure 2. 4: The 4Cs of MDM 
Source: Verdantis (n.d.)  
 
According to Butler and Stackowiak (2010:6) MDM has two architectural components. The 
first is the technology or tool to consolidate the master data across the enterprise to create 
a profile of the status of the master data. The second is a tool to clean and enrich the 
structured and unstructured data by adding missing attributes to each data record. Three 
technology elements of MDM described by Jones (2016) are a hub (database) to host the 
material master data; data integration software to integrate the master data with the other 
business systems; and data qualities capabilities to maintain the master data during its 
lifecycle. Wild (2002) argues that if the base information (material master data) is not 
correct, all the effort on inventory management will add no value to the function. It is with 
the focus on data quality capabilities specifically that Jones (2016) categorises MDM data 
quality as data quality auditing, data quality cleaning, data quality standardisation and 
20 
 
hybrids of the three tools. According to Hazen et al. (2014) supply chain professionals are 
motivated to find new ways of thinking about how data are produced, organised and 
analysed. It can be deducted from the literature thus far that information in supply chain 
is dependent on quality material master data to run efficient business processes. It is 
therefore critical to understand how an organisation can create clear and trustworthy data.  
 
The coding (codification) of the stock items (material master) is used to create information 
in a structured manner to contain information against the stock item number such as 
inventory levels and the price of each inventory item (Hugo, Badenhorst-Weiss & 
Badenhorst 2004:138). Vendantis (n.d) describes a uniform and standard code as a glue 
that flows across the organisation and the supply chain. Different types of information 
regarding products and parts are described by material master data (Knapp & Hasibether, 
2011:3) and may include part numbers, part names, product group, classification and 
other attributes needed to identify the item. The process of codification according to 
Dempers (2003) as cited by Kriel (2018:26) is the naming, describing and numbering of 
items, equipment, components and parts, “which have the same form, fit and function 
within the supply chain”, according to specific codification standards.  
 
Several classification standards have been developed throughout the years, such as 
United Nations Standard Products and Services Code (UNSPSC), eCl@ss, GSI Global 
Data Directory, BMEcat, and Proficlass, among others (Knapp & Hasibether, 2011:4). 
UNSPSC according to Verdantis (n.d.) is an electronic commerce standard that is open 
and global to create a logical framework for the classification of services and goods which 
was originally managed by the Electronic Commerce Code Management association 
(ECCMA). The other classification standards mentioned by Knapp and Hasibether 
(2011:4) refers to the names of the organisations that developed these standards for 
goods and services. Benson (2015:3) states that the answer to improved and maintained 
quality master data does not lie in better and more expensive ERP systems, but through 
applying universally accepted classification standards such as the UNSPSC. Verdantis 
(n.d.) states that UNSPSC revolutionised purchasing and supply management across the 
globe.  
21 
 
Irrespective of which standard classification system is chosen by an organisation, if an 
organisation does not conform to any specific naming convention, coding of material 
master data will be non-standardised and will be developed by the user resulting in various 
classifications existing for an identical part as shown in Figure 2.5 (Knapp & Hesibether, 
2011:4). The purpose of codification as described by Bond (2008) cited by Kriel (2018:56) 
is to “facilitate a common item of supply language”, which will eliminate duplication by 
examining the item, comparing it to other similar items and then allocating or creating a 
unique item code to create one version of the truth (See Section 2.4.1). 
 
 
Figure 2. 5: Different classification of identical part 
Source: Knapp and Hasibether (2011:5) 
 
Figure 2.5 illustrates an example of the exact same item being classified under three 
different item codes and classifications owing to different attributes being available and 
used, where interpretation had been left up to the user. This emphasises the importance 
of an agreed standard with naming conventions, naming syntax and semantics.  
  
The ISO 8000 International Standard for Data Quality was established owing to increased 
strategic importance of using standards for codification. Although the aim of the study is 
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not to explain or do in depth research on ISO 8000, the role of the standard in generating 
quality material master data is critical. While ISO 8000 is concerned with data quality, the 
standard is supported by two other standards; ISO 29002 – exchange of characteristic 
data and ISO 22745 – open technical dictionaries and their application to master data (De 
Jager, 2016). The data quality according to De Jager (2016) is achieved by using these 
open technical dictionaries as a standard to code all material master data.   
 
Figure 2. 6: ISO 8000 
Source: De Jager (2016:2)  
 
There are many reasons for the growing importance of MDM in business. MDM issues 
impact the business and increases in complexity and globalization. MDM is a “big, 
complex problem” with major opportunities for improvement through compliance initiatives 
(Jones, 2016). There are however some hurdles to overcome when organisations 
establish MDM processes namely: complex data quality issues within the organisation; 
the high degree of overlap of data in large organisations; the lack of master data modelling 
and agreed standards, as well as poor corporate governance around MDM (Jones, 2016). 
It is for these reasons that Jones (2016) presents the lack of skilled practitioners or 
implementation partners as one major practical concern to MDM implementation. 
23 
 
 
2.4.3 The impact of MMDM in supply chain 
It was already established in Section 2.3 that information is vital to the performance of the 
supply chain in the business and that information is derived from master data used in the 
transactions of the business. Ofner, Straub, Otto and Oestele (2012:2) confirmed that one 
of the pre-requisites for companies to accomplish strategic business goals, including 
efficient supply chain management, is high-quality master data. This section will elaborate 
on the impact of material master data on supply chain.  
 
Procurement is one of the major users of material master data, from placing of purchase 
orders to strategic procurement initiatives, such as spend compliance, supplier 
consolidation, category management, as well as vendor managed inventory and 
catalogues (Verdantis, 2014). The information obtained from material master data creates 
various improvement opportunities, such as a reduction in lead times, synchronization of 
activities, reduction in duplicate data as well as inventory and planning optimization (See 
Section 2.3). Verdantis (2014) lists several key business benefits of clean and reliable 
data to the organisation namely; reduced inventory owing to parts being visible; increased 
productivity of personnel in procurement and materials management; increased 
expenditure visibility which enables data analysis for strategic sourcing initiatives and 
reduction of lead times to customers. Verdantis (n.d.) presents the impacts of managing 
material master data on procurement areas in Table 2.1. It is evident from the table that 
the impact of the availability of material master data is the increase in revenue and the 
reduction in material costs resulting in improved margins, while inventory carrying cost, 
material costs and accounts payable are reduced to improve working capital.  
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Table 2. 1: MDM impacts on procurement areas. 
  
Source: Verdantis (n.d.) 
 
Product data (material master data) that are inconsistent and fragmented create supply 
chain inefficiencies, slow down time-to-market and drive up the cost of compliance (Butler 
& Stackowiak, 2010:5).  Facciotti (n.d.) not only confirms these adverse effects of corrupt 
and unmanaged data, but lists excess inventory, false stock-outs, unidentifiable items, 
inefficient part searches, increased unplanned purchases (direct buys) and limited 
benefits from the ERP system as other negative effects on the business. In summary, the 
role of material master data in supply chain is clear and aligned in that the quality of 
material master data has a major impact on the business processes and the net working 
capital of the business.  
 
Master data and MDM as well as material master data and MMDM were defined in Section 
2.4. A summary of the views of the various authors (Jonker et al. (2011), Radcliffe (2009), 
Power (2007), Verdantis (n.d.) and Messerschmidth and Stuben (2011)) is presented in 
Table 2.3 in Section 2.6. However, (as was noted in section 2.3), that there are definite 
themes presented throughout literature around what factors are essential for the 
successful implementation of MMDM. The role of MMDM in supply chain was also clearly 
identified in the literature study. Inventory optimisation, cost reduction, strategic sourcing 
initiatives, supplier consolidation and vendor managed inventory were only a few areas 
which are impacted by the quality of material master data. Various authors (Jonker et al. 
(2011), Radcliffe (2009), Power (2007), Verdantis (n.d.) and Messerschmidth and Stuben 
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(2011)) have consensus on the role of MMDM in supply chain management, and more 
specifically that codification influences the quality of the data being used in supply chain. 
Although it is not the purpose of the study to research codification in depth, insights into 
codification and ISO 8000 are necessary to put the overall requirements for successful 
MDM implementation into context. In the next Section 2.5, the literature around MDM 
ESPs of MMDM services will be reviewed, as it was already noted by Jones (2016) that 
the lack of implementation partners is one of the practical concerns around MDM 
implementation.  
 
2.5 MDM ESPs and approaches to MMDM implementation 
In the era of technology-enabled operations and analytics, Genpact (2016) describes the 
reality around the struggles many organisations experience with the complexity of 
designing and building MDM systems and ultimately operationalizing an enterprise-wide 
program. Seven levers were identified that MDM teams should adopt before they will be 
successful in the MDM arena: start with the end in mind, focus on the right scope, design 
for operationalization, design across functions, build to adapt instead of build to last, 
leverage a strong operating model and make your MDM operation an intelligent one 
(Genpact, 2016:5). The success factors for MDM are also illustrated in Figure 2.7, which 
are the results from a study by PricewaterhouseCoopers (PwC) and the responses to the 
“question of which success factors play a part in establishing an effective MDM system”. 
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Figure 2. 7: Success factors for MDM 
Source: Messerschmidt and Stuben (2011:18) 
 
Power (2007) described the following five elements as essential for MDM: a data hub or 
database to host the master data records, data integration or middleware to integrate the 
master data records from the data hub to the other business systems used in the 
organisation, data quality capabilities to manage the quality of data continuously, external 
content (for enrichment of data) and data governance to create the rules and processes 
to ensure master data management is done sustainably. One of Power's (2007) 
arguments is that it is difficult for organisations to achieve these five elements within the 
business philosophy without the support of a data governance organisation who owns the 
full solution and can develop and deploy the systems as they are needed. The Gartner 
Group cited by Weldon (2017) noted that "MDM is a complex undertaking that requires 
active participation from a broad range of constituents in the enterprise” field. Although 
the process of data cleaning appears to be simple, Facciotti (n.d.) confirms the complexity 
of MDM owing to the specialised software it requires, as well as people and procedures.  
 
It is evident that MDM ESPs are needed for MDM implementations. In this section, the 
aim is to compare the philosophies, practices and services some of the major MDM ESPs 
offer to their clients. Many consultants in the field of MMDM have developed an approach 
to improve material master data records in ERP systems referred to as Extract, Transform 
and Load (ETL) (Knapp & Hesibether, 2011:6).   Once the data has been extracted from 
the ERP system, the transformation process as depicted in Figure 2.8 takes place in two 
steps. The first step is the meta data development. At this stage the standard, which will 
be used to structure the extracted data against, needs to be agreed upon. The second 
step, the data quality improvement processes, includes the harmonisation of the data, 
data cleaning, data enrichment through adding missing attributes and finally duplicate 
handling. This is an iterative process which continues until the data are in an acceptable 
state to be uploaded into the ERP system.  
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Figure 2. 8: Concept for improvement of material master data quality. 
Source: Knapp and Hesibether (2011:6)  
 
While most MDM ESPs use automated software to clean master data, this can only be 
done with human intervention in the form of specialists who will ensure accuracy, 
consistency and efficiency (Facciotti, n.d.). The process described by Facciotti (n.d.) 
includes 10 steps. Step 1 is to establish a standard operating practice (SOP), including 
defining “data format, naming convention, and abbreviation requirements”.  The second 
step is a pre-cleaning process where the client’s raw data passes through an automated 
software where the current data is deconstructed to put identifiable attributes in fields to 
provide structure to the data. Assigning a noun-modifier pair per item is the third step 
illustrated in Figure 2.9. Fourthly, the attributes of the items that need to be populated are 
defined, where after Step 5 is the assigning of the classification code (UNSPSC or the 
customer-specified classification codes). In Step 6, identifying duplicates can take place. 
Quality control review, Step 7, is the final human review before the review list is sent to 
the client to add missing attributes (Step 8). Step 9 entails sending the final cleaned data 
to information technology (IT) to configure the data set for integration into the client’s ERP. 
Lastly, the data file is uploaded into the client’s ERP system. This process is a typical ETL 
as described by Knapp and Hesibether (2011:6). 
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Figure 2. 9: Noun-Modifier Dictionary 
Source: Facciotti (n.d.) 
 
The assignment of a noun-modifier pair, as shown in Figure 2.9, is based on a pre-defined 
dictionary, like the ECCMA Open Technical Dictionary (eOTD) containing templates 
where the noun is the primary identifier and the modifier is the secondary identifier. Each 
of these pairs has a set of associated attributes, which describe the characteristics of this 
item. The results to the process described by Facciotti (n.d.) are illustrated in Table 2.2. 
Once the noun-modifier pair has been assigned and all the attributes added according to 
agreed naming conventions and syntax, the data will be structured in a similar manner to 
what is defined by the chosen standard and it will be easy to identify duplicate items. 
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Table 2. 2: Before and after data cleaning 
 
Source: Facciotti (n.d.) 
 
A high-level illustration of the PiLog philosophy regarding data transformation is 
demonstrated in Figure 2.10 - the data are extracted from the ERP system and other data 
storage systems, transformed in the PiLog MDM tools and finally uploaded into the client’s 
ERP system. This is in line with the ETL methodology used by IMA Ltd (Facciotti; n.d.)  
and described by (Knapp & Hesibether, 2011:6).  
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Figure 2. 10: Data Transformation  
Source: PiLog (2018) 
 
Zwarts (2018) elaborates on the implementation of a full MDM solution, by distinguishing 
between two elements to the process. The first element is the cleaning and structuring of 
the client’s unstructured data by putting it through an automated process of cleaning, 
quality assurance and reworking until the data quality is acceptable for uploading. The 
second element involves the implementation of software to sustainably manage the life 
cycle of master data, integrating the software with other business platforms through a 
business integration process, by working with the IT function to ensure the infrastructure 
is designed to cater for these requirements. Although the process followed by PiLog is not 
described in 10 steps, the process followed by PiLog to implement MMDM solutions are 
aligned to that of IMA Ltd (Facciotti, n.d.). 
 
Verdantis, is an organisation, partnering with various consulting firms, system integrators, 
service providers and technology vendors to provide a wide range of services to the clients 
around ERP, MDM, and supply chain management initiatives (Verdantis, 2018c). One of 
the organisation’s offerings is material MDM solutions during organisational mergers, 
process improvements and ERP implementations. Figure 2.11 provides a visual 
interpretation of the Verdantis Suite, which is to harmonize data by cleaning and de-
duplicating it through an automated approach to obtain value in the short term, where after 
it is important to keep the data clean by implementing robust data governance processes 
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through fuzzy logic capability and configured workflows. This process is presented by The 
Verdantis Advantage described by Verdantis (2018c) that includes Harmonise 
Classification, Verdantis Attribute Extraction and Verdantis Data Normalization. Looking 
closely into the methodology used by Verdantis through artificial intelligence (AI), it aligns 
with the ETL philosophy of extracting data, structuring and cleaning them for uploading 
into the ERP. Verdantis has the flexibility to classify data into any standard “UNSPSC, 
eCl@ss, PIDX, NATO or a customer’s custom schema”. 
 
      
 
 
Figure 2. 11: Verdantis Suite for MMDM implementation 
Source: Verdantis (2018c) 
 
What is clear from the three MDM ESPs of MMDM services is that a similar methodology 
is followed for data cleaning and the subsequent implementation of a MMDM solution.  
 
Jonker et al. (2011:67) follow a phased approach in implementing an MDM model. During 
the initiation phase, there needs to be agreement on the business needs, the scope, 
definitions and approach. The assessment phase is where the current situation is 
determined and the right priorities set. Designing the planned MDM structure to reach the 
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next level of data maturity is extremely important as this is the phase where the 
governance structure, the organisational plan and the appointment of master data owners 
feature. Finally, the implementation phase can only commence once a sponsor for the 
change management is appointed with organisational support to make the implementation 
a success. The last step is to ensure continuous monitoring of data quality and 
governance by implementing tools and techniques that are sustainable. 
 
Verdantis (2014) concluded that the first step to improve material master data quality is to 
assess the status of data quality in an organisation, including gaining understanding of 
the cause of the data quality. Secondly, a company needs to define a definite strategy to 
build a single version of an accurate and authoritative source of the company’s information 
assets. Only then can the third step be considered. This includes, classifying all data, de-
duplicating and enriching item descriptions by deconstructing data into its attributes. 
Lastly, data governance needs to be defined and implemented with rules and processes 
to ensure the maintenance of data quality confirms the two distinct phases of 
implementing comprehensive MMDM as data harmonization and data governance, which 
bring about the following business benefits – increased leverage of existing systems, 
increased contract compliance, global inventory optimisation, increased worker 
productivity as well as the reducing the time to deliver products.  
 
2.6 Conclusion  
Table 2.3 summarises the MDM elements which various authors (Jonker et al. (2011), 
Radcliffe (2009), Power (2007), Verdantis (n.d.) and Messerschmidth and Stuben (2011)) 
in the literature deem the most important and will be used as a framework to measure the 
status of MMDM implementation in FLS in Section 4.3. Although Messerschmidt and 
Stuben (2011) who represent PwC (a MDM ESP) had the “State-of-the-art-IT” element 
only gathering a low rate for importance, the fact remains that a system is needed to 
implement MDM successfully and subsequently this element was also marked as 
important to PwC.  
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Table 2. 3: Summary of MDM Elements 
MDM 
Element 
Jonker 
et al 
(2011) 
Radcliffe 
(2009) 
ISO 
8000 
Power 
(2007) 
Verdantis 
(n.d.) 
Messerschmidt 
and Stuben 
(2011) 
Systems ✓  ✓  ✓  ✓  ✓  ✓  
Content ✓       
Processes ✓  ✓  ✓  ✓  ✓  ✓  
Governance ✓  ✓  ✓  ✓  ✓  ✓  
Vision  ✓      
Strategy  ✓      
Metrics  ✓      
Budget      ✓  
Time      ✓  
Good 
management      
     ✓  
Source: Author’s compilation 
 
The purpose of this study is to understand the level of MMDM implementation in FLS and 
how this impacts the supply chain processes within the organisation, and to provide 
recommendations on building a framework of what is required for an organisation to 
implement a successful MMDM function. From the literature, it follows that the 
establishment of a MDMM function begins with the assessment of the organisation against 
existing systems. This is an important first step to create material master data, 
management of the material master data, as well as the business processes around 
MMDM and the final governance structures to ensure sustainable data quality throughout 
the organisation. The literature around the impact of MMDM on supply chain clearly 
outlined the areas in supply chain that needed to be assessed to understand the impact 
of the level of implementation in FLS. From the research around MDM ESPs, it follows 
that the process of implementing a full MMDM solution is highly complex and requires 
partnership with a MDM ESP. 
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CHAPTER 3 
RESEARCH DESIGN AND METHODOLOGY 
 
3.1 Introduction  
From the literature review in Chapter 2, it was clear that there was alignment between the 
academic literature around MDM and MMDM, and the functional practices implemented 
for third party service providers of MDM and MMDM. Chapter 2 highlighted the main MDM 
elements required to successfully implement MDM solutions, such as, systems, content, 
processes and governance. Based on the literature review this study uses this framework 
to assess the state of MMDM implementation for FLS and to assess the implications this 
status holds for the supply chain processes.  This current chapter will elaborate on the 
research design and methodology followed in the study. First, Section 3.2 will elaborate 
on the research methodology and design. Research design will be explained in terms of 
the population and sampling, data collection, data analysis and the four dimensions of 
trustworthiness in Section 3.3. Finally, a short summary in Section 3.4 will conclude the 
chapter.  
 
3.2 Research methodology and design 
The methodological choice for this study was mono-qualitative. Tracy (2013:3) described 
qualitative research as a process in which one immerses oneself in the research with the 
aim of making sense of the scenario. There are typical contrasts between quantitative 
research and qualitative research (Bryman & Bell, 2011:416) as shown in Table 3.1. While 
quantitative research is based on hard, reliable data in the form of numbers, qualitative 
research is dependent on rich, deep data based on the words from the point of view of the 
participants. These inherent differences provide clear guidance that this research study 
leans towards qualitative research.   
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Table 3. 1: Differences between quantitative and qualitative research 
Quantitative Research Qualitative Research 
Numbers Words 
Point of view of the researcher Points of view of the participants 
Researcher is distant Researcher is close 
Static data collection Process 
Structured data collection Unstructured data collection 
Generalisation  Contextual understanding 
Hard, reliable data  Rich, deep data 
Macro perspective Micro perspective 
Source: Bryman and Bell (2011:416) 
 
Although Bryman and Bell (2011:413) argued that qualitative research is sometimes 
criticised as being too subjective and impressionistic, this study used the qualitative 
research method to contextualise the business processes within FLS through in depth 
interviews, taking into consideration the points of view of the participants about the state 
of implementation of MDM. Tracy (2013:4) suggests the systematic gathering, organizing, 
interpreting, analysis and communication of qualitative data to address concerns in reality.  
 
Since research required open questions to gain insight about the status of implementation 
of MMDM within FLS, PiLog and its customers, this study was exploratory in nature to 
discover what was happening with each of the three groups of participants. PiLog as a 
MDM ESP is a specialist in the field of MMDM implementation and its practical application 
of MMDM philosophies and models is needed to create a framework to measure FLS 
against. Saunders et al. (2016:175) found exploratory studies particularly useful if the aim 
of the study is to clarify the understanding of the problem or phenomenon as it is making 
use of in-depth individual interviews with experts in the studied field. The research 
questions in exploratory studies will likely begin with “What” or “How” as the data collected 
are to explore the problem or issue (Saunders et al, 2016:174). 
 
The choices around the research methodology and design were based on the research 
onion in Figure 3.1. 
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Figure 3. 1: The Research Onion 
Source: Saunders et al (2015). Cited by Saunders et al (2016:164) 
 
Saunders et al. (2016:164) uses the research onion to guide researchers to their choice 
of research methodology and design. The research onion is made up of six layers, starting 
with the choice of methodology: positivism, realism, interpretivism and pragmatism.  Most 
qualitative studies are likely to use interpretivism as a philosophy. However, Saunders et 
al. (2016) and Goldkuhl (2012) concluded that pragmatism can also be used in qualitative 
research. Pragmatism relates to a study starting with a problem with the aim of finding a 
solution that will inform future practice (Saunders et al., 2016:143). This philosophy was 
chosen to understand the status of MMDM implementation in FLS and the implications of 
that on supply chain. The objective was to use the literature and the best practices used 
by PiLog and its customers to identify the gaps in FLS and inform future practices within 
the organisation.  
 
The second layer from the research onion in Figure 3.1 is the choice of the research 
approach. Saunders et al. (2016:145) highlighted three approaches to theory 
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development: deduction, induction and abduction. Deductive reasoning, according to 
Tracy (2013:35) is a “top-down” type of reasoning which originates from broad 
generalisations and theories moving to narrower and in-depth observation of specific 
cases and conditions with the aim of confirming the theory. This study used the deductive 
approach as the literature review was used to develop the theoretical framework against 
which the status of MMDM implementation within FLS was tested.  
 
The methodological choice, the third layer in the research onion (figure 3.1) selected for 
the research was a mono method qualitative study. It was therefore important to ensure 
the technique used to collect the data from FLS, PiLog and PiLog’s customers, would be 
appropriate to analyse the data effectively to reach the objectives of the study. Only one 
data collection technique was used in the research, face-to-face interviews, hence a mono 
method qualitative study. 
 
Saunders et al. (2016:178) lists the following research strategies that a researcher needs 
to choose from: experiment, survey, archival and documentary research, case study, 
ethnography, action research, grounded theory and narrative Inquiry. From Figure 3.1 this 
is the fourth layer to the research onion. In-depth face-to-face interviews was selected as 
the most suitable strategy. Irvine (2012) quoted by Saunders et al. (2016:423), found that 
participants in face-to-face interviews were more responsive than those participating in 
telephone interviews. There was also more interaction between the researcher and the 
interviewee. The nature of the study required a high degree of interaction to delve into the 
subject of MMDM. 
 
The time horizons of any research, according to the research onion (figure 3.1) are either 
cross-sectional or longitudinal. Longitudinal studies refer to studies conducted over time 
with repeated observations over the period. Cross sectional studies collect data at a single 
point in time for analysis and interpretation. Since data were collect at a single point in 
time, the time horizon for this research falls into cross-sectional studies.  
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3.3 Research design 
3.3.1 Units of analysis, population and sampling 
The main aim of this research was to investigate the status of MMDM implementation and 
the implications of this status on supply chain processes in FLS. The units of analysis in 
this study were FLS, PiLog and PiLog customers. In line with Saunders et al. (2016:275) 
who concurs that the research question and objectives will point to the population from 
which the sample should be selected, the samples are selected from FLS, PiLog and 
PiLog customers. This study created a framework based on the literature study and the 
interviews with PiLog and PiLog customers against which to measure the status of 
implementation of MDM within FLS. The first group of participants identified therefore 
comprised PiLog employees and PiLog customers. PiLog was included to identify the 
norms and practices MDM ESPs are using to create material master data strategies with 
subsequent implementation. PiLog’s customers were included to verify the practical 
application of the norms and practices informed by PiLog. Once the framework to assess 
the state on MDM implementation and its impact on supply chain processes was 
established, a second group of participants from FLS was identified.  The FLS participants 
were selected based on involvement in MMDM or as users of material master data. It was 
important to select a varied group that will represent all functions using material master 
data throughout the organisation.  
 
Purposeful sampling is important in qualitative research to choose participants that can 
provide data that fits into the parameters of the study’s purpose and goals (Tracy, 
2013:134). According to Merriam and Tisdell (2016:93) probability sampling is not 
justifiable in qualitative research, which points to non-probability sampling as the method 
of choice when conducting qualitative research. Non-probability sampling provides 
alternative techniques to select samples, which includes an element of subjective 
judgement (Saunders et al, 2016:295). This method of sampling is also more open to the 
choice of the sample size (Saunders et al, 2016:297). Purposive (also referred to as 
purposeful) sampling in non-probability sampling allows the selection of units of analysis 
(FLS, PiLog and PiLog customers) in terms of specific criteria (Bryman & Bell, 2011:430). 
Merriam and Tisdell (2016:96) confirm that purposeful sampling is most appropriate when 
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the researcher requires insight into the research problem through discovering and 
understanding facts around the research topic from the selected sample, and that the 
selection criteria in choosing the units of analysis are a determining factor in this method 
of sampling.  
 
Taking these criteria into account, non-probability purposive sampling was used to select 
the samples from the three different populations.  Participants from FLS were purposively 
sampled from a population of employees who were either directly or indirectly involved 
with MMDM in the company. The selection was based on the employee’s position, length 
of service, region and industry within FLS. A similar approach was used to identify the 
participants from PiLog and PiLog’s customers. The participants from PiLog were key role 
players in the implementation of MMDM strategies at the PiLog customers. The 
participants from the selected PiLog customers were all the managers of the material 
master data functions within the organisations and were included for the extensive 
experience displayed in the field of MMDM. The sample was selected with the single 
purpose of providing insights into the research problem and achieving the research 
objectives. In the interviews with FLS participants, the participants guided the researcher 
to important stakeholders in engineering, group business systems (GBS) and the MDM 
technical team. These participants were approached for a second phase of semi-
structured in-depth interviews using the same set of questions.  
 
With regards to the sample size, Saunders et al (2016:297) notes that “the issue of sample 
size is ambiguous, there are no rules” when referring to non-probability sampling. Bryman 
and Bell (2011:436) confirm that it is impossible to determine the theoretical saturation 
point in qualitative studies, which makes it difficult at the outset to choose the correct 
sample size. Saunders et al (2016:297) however suggest that additional interviews may 
be conducted until the data collected provide little, if any new themes or information, which 
means data saturation has been reached. The nature of study however determines the 
minimum sample size, and in the case of this research where the nature of study is semi-
structured or in-depth interviews, Saunders et al (2016:297) suggests a sample size 
between five and 25. The sampling frame for FLS was those employees that were directly 
or indirectly involved in or stakeholders to MMDM. Due to the nature and complexity of 
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MMDM a limited number of employees are involved in its operation and implementation 
in all three target populations (FLS, PiLog and PiLog customers). Resultantly, the sample 
size selected from FLS was 25 participants. The second sample size of three was selected 
from PiLog. Lastly, the sample of PiLog customers selected from the third population was 
11.  
 
3.3.2 Data collection 
Data were collected using semi-structured interviews, using three interview guides, one 
each to the three sample sets: FLS, PiLog and PiLog customers. One-on-one interviews 
were conducted either face-to-face (12) or via business skype (6). Although there are 
various methods to collect qualitative data according to Yin (2016:138), qualitative 
researchers tend to make use of interviews, whether semi-structured or unstructured (in-
depth) to collect data (Saunders et al., 2016:391).  During these initial interviews, 
participants offered access to secondary data in the form of internal company 
presentations, strategy documentation, policies and procedures, of which the following 
were used in the research: 
1. Presentation on BI strategy BPM community from FLS  
2. Presentation on Final technical MDM overview from FLS 
3. Guideline for description logic for standard part from FLS 
4. Extract of PdB numbers from Atlas PSA from FLS 
5. Presentation on PFP – approval pack – executive summary from FLS 
 
3.3.3 Data analysis 
Thematic analysis was used to analyse the data collected from the interviews. According 
to Saunders et al. (2016: 579), the purpose of thematic analysis is to search for themes 
or patterns in the data collected, as it will help comprehend large and disparate amounts 
of data and to draw and verify conclusions. The raw data from FLS and PiLog’s customers, 
were summarised into a table, where after the main themes across the data were identified 
(see Appendix G). The data were then grouped into the themed categories to link this to 
the themes identified in the literature review in Chapter 2. The interview with the PiLog 
participant were recorded and transcribed for analysis and categorisation against the 
already identified themes. The relevant secondary data sources mentioned in Subsection 
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3.3.2 from FLS were also categorised into these themes for analysis. These documents 
were interpreted to identify categories and themes that may have added. 
 
When more than one source of data is used during research, the authenticity and 
credibility of the research data is confirmed through triangulation (Saunders et al. 
2016:207). In the case of this research the data collected from in-depth interviews and 
secondary sources, which improves the quality of the data and confirmation of the 
findings.  
 
3.3.4 Four dimensions of trustworthiness 
The criteria for evaluating qualitative research are credibility, transferability, dependability 
and confirmability (Bryman & Bell, 2011:400). Credibility, a parallel to internal validity, 
refers to the alignment between the representation of the data collected from participants 
and what the participants intended in reality (Saunders et al. 2016:206). Merriam and 
Tisdell (2016:242) confirmed that internal validity is about matching research findings with 
reality. The credibility of this research was established through triangulation. The data 
collected from in-depth interviews were aligned with secondary data collected during the 
research. Transferability or external validity, according to Merriam and Tisdell (2016:253) 
relates to the extent to which findings in one study are applicable to other studies. 
Although the intent of this research was to understand the status of MMDM 
implementation in FLS in particular, the findings around the impact of MMDM on supply 
chain processes are generally applicable to other organisations as well. This knowledge 
is usable in studies by others around MMDM and supply chain efficiencies.  
 
According to Saunders et al. (2016:206) and Merriam and Tisdell (2016:238), 
dependability or reliability is producing a study that was rigorously conducted which 
provides insights to others and is understood and evaluated by others. The alignment of 
the themes that were established from the literature review in this study and the data 
collected from FLS, PiLog and its customers provide insights not only to FLS, but 
contributes to the body of knowledge. Saunders et al. (2016:243) described objectivity 
(confirmability) as the openness and truthfulness of the researcher to promote accurate 
reporting without the misrepresentation of data and findings.  
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3.4 Summary 
This research was conducted from a qualitative perspective as an exploratory study. 
Pragmatism, as research philosophy with a deductive reasoning research approach was 
applied to understand the status of MMDM implementation in FLS and its implications on 
the supply chain processes. The methodological choice was mono qualitative method, 
consisting of semi-structured interviews, using in-depth interviews as a research strategy. 
This enabled the collection of secondary data to gain the insight into the issues in FLS. 
From a time horizon perspective, the study was cross-sectional as data was collected at 
a single point in time. 
 
Non-probability purposive sampling was applied to select participants from a population 
of individuals, internal and external to FLS, based on pre-selected criteria. The data was 
analysed using thematic analysis, as it was necessary to create themes and categories 
from the unstructured field notes to conclude the findings and recommendations. 
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CHAPTER 4 
RESULTS AND DISCUSSION 
 
4.1 Introduction  
This chapter focuses on analysing the data collected through the semi-structured 
interviews as well as the secondary data obtained during the data collection process. 
Thematic analysis was used to group the data into the themes that were identified in the 
literature review as a framework of elements that need to be in place for an organisation 
to be classified as having a fully implemented MMDM function. Data collected via the 
interviews with three groups of participants enabled supply chain activities that are 
impacted by the status of the MMDM implementation within FLS to be identified and 
grouped.  
 
The chapter is therefore dedicated to provide a summary of the participants to the study 
in Section 4.2. Section 4.3 will provide a summary of the theoretical framework that was 
deduced from the literature review, as well as from the data collected from PiLog and its 
customers. This can be used to assess the status of MMDM implementation in FLS. An 
in-depth discussion against each of the elements of the MDM framework will also form 
part of Section 4.3. The status of the MMDM implementation in FLS will be discussed 
against this framework in Section 4.4, while the impact of this status on the supply chain 
processes in FLS will be presented in Section 4.5. Section 4.6 concludes the chapter. 
 
4.2 Participants of the study 
A total of 18 participants from FLS were interviewed. From the initial selected sample of 
25 FLS employees, 11 participated in the first round of interviews and these participants 
subsequently recommended another seven participants whom agreed to participate in the 
study. 12 interviews were face-to-face, while six were conducted via skype. From the 18 
participants that were interviewed within FLS four were female and 14 were male. This is 
representative of the gender split within the overall organisation. The participants included 
group category managers, vice presidents of product line management, managers within 
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group strategic procurement, managers of business tools and processes, as well as 
project managers from different regions and industries.  
 
Although the original sample size of three was communicated to PiLog, it was suggested 
that only one senior executive from PiLog was interviewed. The PiLog participant is 
globally responsible for the implementation of MMDM strategies for PiLog customers. The 
participant’s knowledge and expertise around MMDM implementations represents the 
norms and practices of PiLog sufficiently. PiLog provided a list of 11 customers (15 
participants) from the mining industry in South Africa to form part of the research.  Due to 
internal policies around intellectual property and information security, only five of the 
customers responded positively to the invitations for interviews. Of the five customers, 
only four finally participated in the research. All four participants have over 20 years of 
working experience within MMDM, and were responsible for the MMDM implementation 
by PiLog. 
 
In 2018, FLS divided the organisation into two main industries: cement and mining through 
Group functions as the main service provider for these two markets. Participants from FLS 
were mainly from Group functions as this is where the MMDM function resides in the 
organisation. The relevance of these three groups of participants, Group function (11 
participants), cement (4 participants) and mining (3 participants), as presented in Figure 
4.1, is that MMDM has different maturity levels within FLS. The cement industry is mature 
as the level of standardisation of equipment is more mature than the mining industry. The 
knowledge around the subject of MMDM is again at a much higher level in the Group 
functions than the operational functions within the two industries.  
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Figure 4. 1: Number of participants within FLS, by industry (n= 18) 
Source: Author’s compilation 
 
From the seven regions in which FLS operates, the participants originated from five of the 
seven regions. The technical design centre for mining is in Salt Lake City in North America, 
whereas the technical design centre for cement resides in Copenhagen in Denmark. 
These two regions are the most mature in terms of MMDM and the participants from these 
two regions should therefore present the level of maturity of MMDM well and as a result 
these two regions’ representatives were among the 18 participants. The two regions which 
did not participate, Australia and South America predominantly belong to the mining 
industry, which has less maturity in MDMM than cement.  
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Figure 4. 2: Number of participants within FLS, per region  
Source: Author’s compilation 
 
Figure 4.3 presents the participants per department or sub-function in the case of category 
management and the center of excellence. This representation has bearing on the results 
obtained from the interviews and data collected. Although category management and the 
center of excellence reports into Group Strategic Procurement (GSP), these two functions 
are stakeholders to the MMDM function that is indirectly owned by GSP. The true impact 
of MMDM within supply chain and the overall business can only be assessed by obtaining 
the actual experiences of the stakeholders with the MMDM function. Material master data 
is used by the engineering department to design products; by category management to 
analyse spend data, by the centre of excellence to manage inventory and product sourcing 
plans. IT and the MMDM functions are involved in depth in the managing and structuring 
of material master data, therefore the input received from these functions created relevant 
context to where FLS is in the implementation of MMDM as a function.  
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Figure 4. 3: Number of participants within FLS, per department 
Source: Author’s compilation 
 
4.3 Establishing a framework – PiLog and PiLog Customers  
The literature review in chapter 2 was undertaken not only to define MDM and MMDM, 
but also to understand what needs to be in place for MMDM to be fully implemented in an 
organisation. This was achieved by researching the practices MDM ESPs are using to 
assist organisations with the implementation of this complex function. The MDM model 
described in the literature review (See Section 2.4.2) comprises four elements: 
governance, process, content and systems. Table 2.3 (See Section 2.7) provides a 
summary of the elements prescribed by all MDM ESPs as the basic requirements to 
implement a MMDM function. The data collected from one PiLog participant and four 
participants from its customers are used to substantiate the validity of these elements. 
Each of the four participants have more than 20 years working experience in managing 
material master data functions, and were instrumental in implementing MMDM strategies.  
 
4.3.1 Systems 
The basis of the MDM / MMDM model is a system and landscape or infrastructure to host 
the master data with its rules and interfaces (See Section 2.4.1). From Table 2.3 (See 
Section 2.6), systems are clearly the first element that needs to be in place for MMDM 
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implementation in any organisation. PiLog implemented a full suite of MMDM products to 
create a fully integrated system at over 30 customers within South Africa across all 
industries. These products are described in Section 1.1. A full MMDM implementation 
includes the element of cleaning and structuring the client’s unstructured data, as well as 
the provision of software, business integration and IT infrastructure design (See Section 
2.5).  PiLog is experiencing two types of challenges during the implementation phase of 
MMDM systems. The first challenge is to convince customers who do not understand the 
value of MMDM to embark on the process of implementing a MMDM system and 
processes. The second, and one of the major challenges is to get access to the customer’s 
software, databases and infrastructure.  
 
In the interviews with PiLog customers, the lack of having systems to create material 
master data were clearly a challenge before the formal implementation of a full MMDM 
solution by PiLog. Technology in the form of a business system to support master data 
business processes was one of the focus areas in implementing a governance model at 
one of PiLog’s customers. Although these challenges will be discussed again in section 
4.4 as the impacts of MMDM on supply chain processes, well implemented systems create 
visibility of group spares and critical spares, it improves planning, reduces lead times and 
increases stock availability (See Section 2.3). 
 
4.3.2 Content  
The second building block to a full MMDM implementation is content (Figure 2.2). Content 
refers to the structure of material master data objects which is referred to as codification 
according to specific codification standards (Section 2.4.3). It is of utmost importance to 
understand under this theme that there are very specific tools and classification standards 
that are used in the industry for effective codification, and the answer to improve the 
quality of master data does not lie in better and more expensive ERP systems but in 
adhering to naming conventions. Naming conventions, naming syntax and semantics are 
fundamental to codification. The purpose of codification is to “facilitate a common item of 
supply language”, which will eliminate duplication by examining the item, comparing it to 
other similar items and then allocating or creating a unique item code to create one version 
of the truth (See Section 2.4.1). Several classification standards have been developed 
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throughout the years, such as UNSPSC, eCl@ss, GSI Global Data Directory, BMEcat, 
and Proficlass (See Section 2.4.2). The ISO 8000 International Standard for Data Quality 
was established owing to increased strategic importance of using standards for 
codification (See Section 2.4.2). 
 
During the interview with the PiLog participant, clarity was requested with regards to some 
concepts around the PiLog methodologies and how proper codification is achieved. These 
were: 
Master data record manager (MDRM) – the name of the software application that is used 
to manage master data which includes modules for various master data sets. 
Structured text generation – also a software application with fewer rules and 
governance requirements than the MDRM, but is more goal specific. It is a quick and easy 
solution that can be used to eliminate free text purchases while the MDRM is being 
implemented by guiding the customer to create semi-structured descriptions. 
Technical dictionary – is a dictionary with templates used in the master data process. 
PiLog refers to this now in terms of ontology as it includes more than just a dictionary. It 
includes standard units of measure, multi-lingual facets, standard abbreviations and many 
more. In the interviews with PiLog’s customers, the participants were very clear on the 
fact that standardisation plays a vital role in MMDM implementation. Standardisation of 
parts descriptions as well as units of measure, such as centimetres or kilograms, are 
crucial for quality content. The governance model implemented by one of the PiLog 
customers had pre-defined standards as a focus area for the model to be successfully 
implemented.  
 
4.3.3 Processes  
The MDM model described by Jonker et al. (2011) (See Section 2.4.1) includes business 
processes supporting the overall management and usage of master data as the tactical 
and third level of the model. There are various business processes that need to be 
considered when implementing a MMDM solution: standardisation and centralisation of 
MMDM, data cleaning, codification, quality assurance, workflows, functional integration 
and governance. Functional integration and governance will be dealt with in subsection 
4.3.4. Figure 2.7 illustrates the iterative process for the improvement of master data 
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quality. Each process needs to be properly defined for MMDM to be an efficient business 
function.  
 
PiLog confirmed the importance of process definition and management and elaborated 
on the data cleaning process. Depending on the status of the master data at a client, there 
are different levels of data cleaning that a client needs to go through to ensure 
standardisation and centralisation. Clients with free text data, or a mix between codified 
data and free text data need a full cleaning process. There must be a process where all 
the data are routed through a data cleaning process to make them more usable. This is 
quite a long process (dependent on the volume of data) of cleaning, quality assurance 
and reworking.  
 
Once the data have been cleaned, they are contained and maintained in terms of the 
quality. Parallel to the first step, the systems around master data management are 
addressed by conducting software configuration workshops to understand the customers’ 
organisational structure, existing governance structures, existing systems and IT 
infrastructure, and to identify the various stakeholders in the business environment. This 
is followed by defining the level of configuration that is needed for the software integration 
of all systems. Once the software is developed, it is tested in a development environment 
at the client as a user acceptance test (UAT). Parallel to the UAT and following on from 
the software configuration workshop, there will be two streams: one looking at the systems 
integrations software, while the other involves infrastructure configuration. The most 
challenging aspect of implementing MMDM solutions at customers is to obtain access to 
their servers. Once the system integration phase is done, testing, quality assurance, 
onsite user training, sign off and final implementation follow. Some companies only require 
the data cleaning tool and not the maintenance tool. PiLog has a refinery (data cleaning 
team) with 25-30 employees to clean the data at a much faster rate than an organisation 
itself. As part of a MMDM governance model implemented by one of the PiLog customers, 
one of the focus areas during this implementation was the end-to-end business processes 
that needed to be in place for the model to work effectively.  
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4.3.4 Functional Integration and Governance 
Governance was described in the literature review as the overarching and strategic level 
of the MDM model, which also includes the MDM policy and strategy with guiding 
principles to ensure good corporate governance (See Section 2.4.1). Governance is 
fundamental to MMDM in that it forms part of the definition of MMDM (See Section 1.1). 
In line with the literature around MDM ESPs discussed in Section 2.4, it is evident form 
PiLog’s website that one of the company’s key service offerings as a MDM ESP is master 
data governance (See Section 2.4). Furthermore, section 2.6 demonstrated that 
governance is one of the four MDM elements needed to employ a well-functioning MMDM 
strategy. Governance can only be implemented if there is a clear policy with a set of rules 
to ensure compliance.  
 
During the interview with the PiLog participant concern was raised over governance as 
one of the major challenges in MMDM implementation at some of their customers. PiLog 
confirmed that good corporate governance requires change management within the 
customer organisation to ensure sustainability of the implemented processes. Throughout 
the implementation process, the customer’s organisational structure, their current 
business processes and ideas around governance, as well as their systems and IT 
infrastructure have an impact on how governance is finally rolled out in the business.  
 
From a practical point of view, one of PiLog’s customers confirmed that corporate 
governance is vital for a MMDM strategy to be successful, especially where more than 
one business unit exists across the globe. Participant P2 shared some insights regarding 
the implementation of a MMDM governance model during a ERP implementation. The 
focus area for this implementation were the organisational structure to support MMDM, a 
well-documented governance model, end-to-end business processes, pre-defined 
material standards and an application system that supports the business master data 
processes. This governance model contains the MDM elements that were identified as 
being essential for a well implemented MMDM strategy.  
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4.4 Status of MMDM within FLS  
The status of the implementation of MMDM in FLS will be discussed against each of the 
elements of the framework established in Section 2.6. 
 
4.4.1 Systems 
FLS were asked what their understanding of MMDM is within FLS. Some of the answers 
are listed below: 
 
Table 4. 1: FLS participants’ understanding of MMDM 
- “SIEVO is used as a tool to consolidate transactional data from all ERPs so that group 
category managers (GCMs) can analyse data across entities.” (P0) 
- “There is a team (GBS) who is working with a project to code items in Enovia.” (P1) 
- “There is something in Engineering called Enovia which is used as a platform.” (P3) 
- “There is a team in India that documents the parts metadata in Enovia.” (P5) 
- “Around 9-10 years ago FLS started a process consolidating its ERP systems with 
Oracle (Helios). Lots of time and money was spent on discussions, but no one action 
was pushed to conclusion.” (P6) 
- “We have something but it is messy and not working. Too many different ERP 
systems on SAP, anyone could create an item for use…. created very differently by 
different users.” (P11) 
Source: Author’s compilation 
 
From the above answers, six of the 18 participants understood MMDM as a system and 
could name some systems that exist within FLS which were perceived to be MMDM. This 
tacitly imply that MMDM is synonym with a system and that some early stages of MMDM 
implementation are in place in FLS. The systems presented as solutions to MMDM are 
however not in alignment with the requirements from the MDM model.  Answers to further 
questions around the awareness of specific tools and systems in FLS used for MMDM 
resulted in the summary in Table 4.2 below: 
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Table 4. 2: Tools/Systems used in FLS as identified by participants  
Tool / System  Participants No 
None P7, P8, P10, P11, P13, P15 
SIEVO P0 
Kairos P0  
MyConfig P1  
Enovia P2, P3, P4, P5, P6, P9, P16, P17 
Atlas PSA P12 
Oracle P12, P14 
ERP systems in region P14, P17 
Source: Author’s compilation 
 
One of the participants (P0) confirmed that either SIEVO or Kairos are used for MMDM, 
however, these are analytical systems that are used in procurement to analyse 
transactional data and conduct commodity market analysis. Similarly, three participants 
were under the impression that Atlas PSA, Oracle or the ERP systems in the regions are 
used as tools to codify material master data. The highest number of participants (8) 
considered Enovia as the tool to code material master data. These participants were from 
product line management, engineering or IT where Enovia is primarily used as an 
engineering tool to create logical structures to create bill of materials from design 
packages. Participant (P9) that is the team leader for technical MDM in FLS confirmed 
that material master data is manually created in Enovia. Six participants from different 
backgrounds, but in senior positions were not aware of any MMDM systems in place in 
FLS. These participants are well aware of the business systems within FLS and have an 
understanding of MMDM tools due to previous roles they have occupied.   
 
Owing to the guidance by the first participants, further interviews were conducted with 
specialists within the MMDM and engineering functions within FLS. It transpired that Atlas 
PSA is hosting the material master data for the cement industry in the form of Pdb 
numbers (material item master numbers). An extract of Pdb numbers for a table casting 
can be seen in Table 4.3 below: 
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Table 4. 3: Pdb numbers for a table casting in Atlas PSA 
 
Source: Author’s compilation 
 
The Pdb number is used as a unique item code which is used in engineering to choose 
this item as part of the design of the product. This number is then used in procurement 
during project execution to ensure the correct item is procured. From the classification 
name each Pdb number is linked to an item with its own unique description. Oracle and 
other ERP systems are used similarly to Altas PSA but with different sets of data or all 
free text descriptions. The implication of this is that the same item has different item 
numbers across the different systems with inconsistent descriptions.  
 
From the secondary data, in the form of business presentations and policy documents it 
became evident that FLS started some strategic initiatives regarding its business systems 
in general. Enovia and myConfig (now my CPQ – Configure Propose Quote) were 
mentioned by a few FLS participants (mainly from product line management, engineering 
and IT). Over the last two years, one of the projects that were embarked upon by product 
line management, engineering and IT, is referred to as Product Focused Pilot (PFP). This 
project includes product standardisation, structuring, processes and links to materials.  
 
Figure 4.4 presents the process flow from the design of the product and its components 
in SolidWorks and AutoCAD, to its interface into Enovia where the engineering bill of 
materials (EBOM) and general bill of materials (GBOM) with parts are created for interface 
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into Oracle and Epicor only. The part descriptions are currently created manually by the 
technical MDM team, explained in detail in Section 4.4.2, with Figure 4.8 as reference. 
The current scope of the PFP project is depicted in Figure 4.4. 
 
 
Figure 4. 4: Current Scope of product focused pilot (PFP) in FLS 
Source: Author’s compilation 
 
The current uses of Enovia in the MMDM process will be discussed in more detail in 
Subsection 4.4.2. One other strategic project used to deploy an integrated BI strategy by 
2020, has bearing on systems from a data point of view. From Figure 4.5 the sequence 
of the milestones is to create a basic BI platform in 2018, to roll out this platform by 2019 
and then ensure a data driven BI system.  
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Figure 4. 5: BI Strategy 2020 Milestones 
Source: FLS (2018) 
 
From the FLS strategy that was presented in terms of the various building blocks that 
needs to be in place for BI, it follows from Figure 4.5 that the basis for this FLS strategy is 
shared data for all ERP solutions. Currently there is no shared database for material 
master data.  
  
Figure 4. 6: BI structure 
Source: FLS (2018) 
 
The significance of this FLS project is that the need for shared data for all ERP solutions 
has been identified. From the above results it can be deduced that MMDM 
implementations cannot be done without the necessary systems and IT infrastructures. It 
follows that FLS does not currently have a fully functional system to support a MMDM 
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implementation in the business. Enovia as an engineering system does not provide the 
functionality to create master data classification templates, nor control the master data 
entry into the system with master data quality assurance. The fact that there are various 
projects in progress to create a BI platform, to provide standardisation in engineering and 
to provide product line managers with the necessary information through myCPQ to 
configure, price and quote customers more effectively is enough evidence to conclude 
that FLS has already decided on the systems that will be used operationally from the 
design of a product to the execution of a project. This includes the manufacturing of such 
a product.  
 
4.4.2 Content 
Standardisation within a MMDM context means that items with the same physical 
characteristics are assigned the same item code and description. One of the interview 
questions to FLS to contextualise ”content” was whether FLS uses one unique stock item 
across all business units within the organisation. The majority (16) of responses to this 
question were negative. However, there seems to be differences in the extent of use of 
standardized codes between industries, regions where each participant is positioned. In 
the cement sector, there is one ERP system namely; Atlas PSA, is used across all regions 
with one item number referred to as a Pdb number for a unique item (See Table 4.2). For 
mining there are some offices that have unique item numbers for the regions, but this is 
not shared across all business units. Some of the product manufacturing entities also have 
one ERP across all regions with one unique item number across all entities. There are 
thus quite disparate practices around the coding of item numbers. The following 
responses in Table 4.4 confirm that there is awareness and a need for standardisation 
within FLS. 
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Table 4. 4: Awareness and need for standardisation within FLS 
- “We are starting the process in product line management to 
standardise products with its subsequent elements (products).” (P4) 
- “There is a team in India that documents the parts metadata in Enovia.” 
(P5) 
- “Around 9-10 years ago FLS started a process consolidating its ERP 
systems with Oracle (Helios). Lots of time and money was spent on 
discussions, but no one action was pushed to conclusion.” (P6) 
- “We started the process. It is a huge task. But we need to focus on 
standardising our products.” (P3) 
Source: Author’s compilation 
 
The response from participant P4 was confirmed through obtaining secondary data in 
subsequent interviews with MMDM specialists. From the other three responses it can be 
deduced that there has been attempts over the years to standardise products and material 
master data; however, with not very high levels of success. The PFP mentioned in 
subsection 4.4.1 aims to standardise equipment, product structuring and to create a link 
to the material. Figure 4.7 which formed part of a business presentation on the PFP and 
was submitted by one of the FLS participants, illustrates what is to be achieved through 
this project. Through the standardisation of a product within a product line, it means that 
the technical features of the product will not be re-engineered once it is sold to a new 
customer. This implies that the parts and items used to build up this product represented 
in the GBOM will also be standardised. To ensure quality material master data, it is of 
utmost importance how these items are created.  
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Figure 4. 7: Product – Logical Feature – General Bill of Materials (GBOM) 
Source: FLS (2018) 
 
The fact that Enovia is being used to link the materials to the products identified for this 
specific pilot project required further research around the GBOM and how these parts or 
items are codified. From the literature review and interviews with the PiLog participant, 
codification of material master data needs specific rules and processes to ensure quality 
data are created throughout the organisation. Following a referral from group engineering, 
participant P5 confirmed the existence of the technical MDM team located in Chennai, 
India. This team has the responsibility for the management of material master data in 
Enovia. From a technical MDM point of view, data elements are centrally created by the 
team for engineering standard parts in Enovia: norm parts, proprietary parts and vendor 
catalog parts. A part library is kept in Enovia, including the classifications and attributes 
for use by engineering.  
 
From the interview with participant P5 the technical MDM team in India uses a manual 
process to create material master data according to a set of guidelines referred to as 
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Guideline for Description log for Standard Part. Figure 4.8 is an extract from this guideline 
document: 
 
Figure 4. 8: Guideline for Description log for Standard Part 
Source: FLS (2018) 
 
These part descriptions are manually created based on standard templates created as 
and when required for a specific item. Although FLS has taken some steps to implement 
standardisation of equipment, and product standardisation, and to create links to the parts 
or items used in each type of equipment, the process to create the descriptions is not in 
line with ISO 8000 or general best practice around codification.  
 
4.4.3 Processes 
The participants from the first round of interviews with FLS confirmed that there are 
currently no defined processes to manage MMDM. However, the responses in section 
4.3.3 can be used to confirm that the business acknowledged the importance of the 
process as there have been attempts in the past through a project called Helios, to 
consolidate ERP systems into one platform. New initiatives have already been identified 
to standardise products and processes. In subsequent interviews, the researcher was 
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guided to the FLS internal database that hosts the various Technical Master Data Process 
Documentation.  Appendix E shows a screen print of the launch page of the database. It 
consists of the procedure, templates, guidelines and service level agreements. It seems 
that FLS has the necessary processes and documentation to support MMDM. 
Unfortunately, this is not applicable to the global business, but only to business units that 
have implemented Oracle and Epicor as ERP systems, and also for those products that 
are part of the PFP project, which includes three products for the cement industry. Even 
though procedures, processes, templates, guidelines and service level agreement 
documents are available within FLS, the fact that it is not rolled out across the business 
nor include the full scope of the business it can be deduced that, process as a MDM 
element is not in line with the industry norms.  
 
4.4.4 Governance 
In terms of existing policy and procedures around MMDM in FLS, only two of the 
participants confirmed that there is a policy and some procedures around MMDM within 
FLS, but they were not able to provide evidence in the form of documentation. Only one 
participant was positive that there is no policy or procedure. The remainder of the 
participants had no knowledge about the existence of such documents in FLS. In 
subsection 4.4.3 in depth reference was made to the procedures and processes around 
MMDM and its noncompliance to MMDM practices in business. From the secondary data 
collected from subsequent interviews, FLS acknowledges that governance is an extremely 
important part of master data management. Appendix F displays the Governance Model 
for the Technical MDM in terms of their role in the function.  
 
Governance in MMDM is not only about having sets of rules and business processes 
guiding the codification team on how to create new material master data elements, but 
also the subsequent data quality assurance, data analysis and reporting on governance. 
At the time of interviewing the MDM team these practices were not yet in place. It is thus 
fair to deduce that the state of implementation of MMDM in FLS is in its early stages as 
governance setting in MMDM and lacks the quality assurance and reporting part of 
governance.  
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4.5 Impacts of MMDM on supply chain in FLS 
Procurement is one of the major users of material master data and more specifically in 
the identified areas below. Table 2.1 (See Section 2.4.4) demonstrates that availability of 
material master data increases the revenue and lowers material costs resulting in 
improved margins, while inventory carrying cost, material costs and accounts payable are 
reduced to improved working capital.  
 
The literature review introduced the fact that a company’s transactions are supported by 
key business processes that are automated by applications. For these applications to 
function correctly, large amounts of data are required. These form the foundation that is 
needed for transactional integrity, analysis and compliance across all functions (See 
Section 1.1). One of the most important key performance areas within supply chain is cost 
savings through strategic sourcing initiatives, bundling opportunities, inventory reduction 
and value engineering (See Section 2.2).  
 
4.5.1 Spend Analysis, Sourcing and Contracting 
Procurement is one of the major users of material master data, from placing purchase 
orders to strategic initiatives (Verdantis, 2014) (See Section 2.4.3). Throughout the 
literature review there are statements by Verdantis (2014), Butler and Stackowiak (2010) 
and Facciotti (n.d.) around how inconsistent material master data are responsible for 
supply chain inefficiencies, such as increased maverick purchases (direct buys), 
increased product costs, excess inventory, false stock-outs, unidentifiable items and 
inefficient part searches which affect planning (See Section 2.4.3). 
 
The interview with PiLog was used mainly to confirm the business practices around 
MMDM implementation in organisations. There are thus no results to be reported from the 
interview with PiLog around the impact of MMDM on supply chain processes. The PiLog 
customers that were interviewed focused extensively on the impact of MMDM on inventory 
and planning, which was discussed in section 4.4.2. 
When asked how the status of MMDM in FLS affects their daily work, the FLS participants 
provided the following answers in Table 4.5: 
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Table 4. 5: Impact of status of MMDM in FLS 
- “All GCMs are making use of data analysts to analyse the data as it is 
absolutely impossible to consolidate categories with all the different 
descriptions. Savings are one of the main KPIs for GCMs, but it takes 
up so much time to report.” (P0) 
- “It is not possible to match an item one to one. It is very difficult to 
analyse data.” (P1) 
- “We are busy creating Product Sourcing Plans (PSP) for each of the 
equipment we design. It is almost impossible to measure compliance 
against the PSP as there is no one code that can be used to do that. It 
is very difficult to understand product structures and its components.” 
(P2) 
- “I see the frustration of my teams. The lack of a formal item master is 
the biggest challenge as it makes insourcing very difficult. The same 
item is coded differently between entities. We have lots of duplicate 
parts in stock, we have either too much or too little stock.” (P7) 
- “The teams struggle with data analysis, duplicate suppliers, 
inconsistent data elements and clean data.” (P8) 
- “It is really a mess so I don’t use it.” (P11) 
- “It helps to translate 'as sold' items to what we have to actually buy. 
The item scope and weight can change although it has the same 
number in the proposal and the requisition.” (P12) 
- “The sort codes are working well for me as it gives me a good analysis 
where we bought before. I can also see a list of items that has not been 
bought yet, but that are in the pipeline.” (P13) 
- “Extremely difficult. We have no coding and everything is free text, so 
it makes searching complex.” (P14) 
- “Not right now, but moving forward it will be a challenge.” (P17) 
Source: Author’s compilation 
Operational procurement in FLS is responsible for placing purchase orders for capital 
projects and spares. Owing to the ERP disparity, all transactional procurement data are 
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pulled into an analytical tool referred to as SIEVO. Category analysts consolidate 
transactional data for each category individually to analyse the spend and assist the 
specific Group Category Manager to identify sourcing strategies and opportunities for 
consolidation. Where opportunities are identified, contractual agreements are negotiated 
with suppliers of certain commodities to increase the efficiency of procurement. From the 
above responses however, it seems that the lack of a properly defined MMDM strategy, 
systems and processes makes this analysis extremely time consuming. Even after 
contractual agreements are entered into with suppliers, the compliance measurements for 
each business unit requires an item-by-item analysis to ensure compliance.  
 
4.5.2 Inventory and Planning 
The application of information technology with the aim of improving data storage, analysis 
and communication in many areas of supply chain creates various improvement 
opportunities, such as a reduction in lead times, synchronisation of activities, reduction in 
duplicate data as well as inventory and planning optimisation (Saunders, 1997:171) (See 
Section 2.2). One of the four reasons why timely and accurate information is critical for 
effective supply chain management is inventory availability (Fawcett, Ellram and Ogden, 
2007:377) (See Section 2.3). Material master data is a critical data domain as it influences 
the optimisation of inventory (Verdantis, 2014; See Section 2.4.). The coding (codification) 
of the stock items (material master) is used to create information in a structured manner 
to contain information against the stock item number such as inventory levels and the 
price of each inventory item. Cohesion is created across the organisation and the supply 
chain by using uniform and standard codes to describe unique items (See Section 2.4.2).  
 
As stated earlier, the aim of the interview with the PiLog participant was to confirm the 
business practices around MMDM implementation in organisations. There are thus no 
results to be reported from the interview with PiLog around the impact of MMDM on supply 
chain processes. One of the main objectives of the interviews with the customers of PiLog 
was to establish the impact of implementing MMDM in the organisations and the impact 
on supply chain processes. A summary of the challenges experienced before, and the 
benefits gained after the implementation of a MMDM strategy are shown in Table 4.6: 
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Table 4. 6: Impact of MMDM on supply chain in PiLog’s customers 
Participant Challenges BEFORE Benefits AFTER 
P0 “Each business unit had its own 
cataloguing which created non-
visibility of stock and stock outs.” 
“The MRP improved, as well as 
planning. Lead times reduced. 
Stock availability increased.” 
P1 Lack of visibility – group spares, 
critical items and general stock.  
Excess stock. Too many 
resources having access to 
create item codes – duplications 
increased 
Reduction in stockholding. 
Consolidation of warehouses. 
Identification of group spares and 
critical spares. 
P2 “Although we moved from no 
catalogue to different catalogues 
for different business units, it 
created increased inventory and 
duplicate stock.” 
Lack of visibility and availability. 
Increased visibility of stock. 
Duplicate resolution resulted in 
reduced inventories.  
Source: Author’s compilation 
 
From the summary above, it follows that not having a fully implemented MMDM function 
resulted in the lack of visibility of stock, stock outs, increased levels of inventory and the 
inability to plan effectively. Some of the major improvements that were made after the 
implementation of MMDM were the consolidation of warehouses, increased stock 
visibility, improved MRP planning and reduced inventories. One of the main responses 
collected from FLS aligns well with the challenges experienced by PiLog’s customers 
before the implementation of MMDM as a function. One participant (P17) conveyed great 
concerns around the impact of not having a MMDM function in FLS on inventory and 
planning (see Table 4.7):  
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Table 4. 7: Impact of MMDM on inventory and planning in FLS 
- “If you asked me a year ago, I wouldn't be able to tell you. Since we started 
the warehousing project, I realized the bad quality of our data. Missing weights. The 
discipline around material data management is poor. We never thought of the 
importance of it globally. It could be that it was previously less important.” (P17) 
- “We want to optimise inventory to reflect that we stock items according to 
sales forecasts. We need visibility of our stock items.” (P17) 
Source: Author’s compilation 
 
Not having visibility of stock across all business units and regions makes the reduction of 
inventory extremely complex. It can be deduced that the poor practices around MMDM in 
FLS has a negative impact on the visibility of stock, the consolidation of warehouses, 
reduction of net working capital and subsequent planning of sales orders to customers.  
 
4.6 Summary 
It is evident from the above thematic analysis that the status of MMDM implementation in 
FLS is not fully aligned with the best practices being implemented by third party service 
providers of MMDM. The importance of systems in general, item master data creation, 
business processes around MMDM and governance are in the early stages of adoption in 
various strategic business initiatives, but MMDM as a strategic function has not yet been 
realized. The negative impact of the status of MMDM, which is classified as the early 
phases, on supply chain processes is evident and many strategic initiatives to reduce the 
impact have been identified and have not yet been implemented. These include but are 
not limited to projects such as warehouse consolidation, an inventory database and a 
taxonomy structure to conduct spend analysis through SIEVO. Chapter 5 will present the 
conclusions and recommendations of the study. Section 5.1 will provide a short 
introduction to the chapter. The main findings will be discussed in section 5.2, while 
section 5.3 will elaborate on the recommendations to FLS. The limitations of the research 
will be presented in section 5.4 and the potential for future research in section 5.5. Section 
5.6 will conclude the research.  
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CHAPTER 5 
MAIN FINDINGS AND RECOMMENDATIONS 
 
5.1 Introduction 
The primary research objective of this study was to assess the status of MMDM 
implementation in FLS. There were four secondary research objectives. The first was to 
determine current MMDM practices and challenges in FLS. Secondly, to determine 
MMDM best practices from MMDM ESPs specifically PiLog. The third objective was to 
determine the benefits of utilising MMDM ESPs, in particular PiLog in MMDM service 
provision. The last objective was to identify and recommend strategies to improve the 
status of MMDM implementation at FLS.  
 
From the literature review discussed in chapter 2, a theoretical framework was deduced 
against which the results from the research were discussed in chapter 4. It is with this 
background in mind that this chapter will expand on the main findings, the 
recommendations, limitations of the research, future research and a conclusion. The main 
findings will be discussed in section 5.2, while section 5.3 will elaborate on the 
recommendations to FLS. The limitations of the research will be presented in section 5.4 
and the potential for future research in section 5.5. Section 5.6 will conclude the research.  
 
5.2 Main findings 
From the background discussed in Section 1.1, it became clear that after numerous 
mergers and acquisitions, FLS ended up with many disparate ERP systems, which could 
have a negative impact on supply chain activities, some of which are mentioned in Section 
5.1. Section 2.4.1 in the literature review elaborated on the elements that form part of 
MDM in any organisation. The main MDM elements that were informed by the literature 
were summarised in Table 2.3. From this summary, four of the elements were selected to 
provide a framework of what is required to implement a fully functional MMDM strategy. 
Given this framework, the research also established that PiLog and its customers used 
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similar elements and processes to practically implement MMDM strategies. PiLog’s 
customers confirmed the positive impact of implementations on its supply chain activities. 
The status of MMDM implementation in FLS was measured against the framework which 
included systems, content, processes and governance (See Section 4.4).  
 
Although FLS started various projects throughout the organisation to optimise and 
standardise systems in general, there are no evidence (See Section 4.4.1) that there are 
any systems in scope to create, control and maintain material master data throughout the 
lifecycle of the item. Material master data are currently created manually in Enovia for 
those products that are in scope for the PFP project.  
 
As far as content is concerned (See Section 4.4.2), FLS uses manually created material 
templates to create a standard to manually create material master data. This is not in line 
with best practice and poses a risk of inconsistent and poor data quality.  
 
Processes, on how to create and maintain material master data are available on a FLS 
database, but are mainly applicable to those areas in the business that are using Enovia, 
Oracle or Epicor (See Section 4.4.3). The processes are not visible nor applicable to the 
wider FLS business.  
 
Good governance is a strategic priority in FLS around all business processes. However, 
the fact that MMDM is not yet fully implemented means that governance around material 
master data is also done on a manual basis (See Section 4.4.4). The status of MMDM 
implementation in FLS is therefore not in line with best practices described by literature, 
MDM ESPs such as PiLog and the PiLog customers.  
 
As far as the current impact of these findings on supply chain processes is concerned, 
spend analysis, sourcing and contracting activities are done with extensive manual 
intervention owing to the lack of properly created material master data. The same manual 
interventions are true for the management of inventory and planning activities.  
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5.3 Recommendations 
In the summary section of chapter 4 the research concluded that the status of MMDM 
implementation in FLS is not fully aligned with the best practices being implemented by 
third party service providers of MMDM (See Section 4.5). Throughout the literature review 
in chapter 2 (See Section 2.4.1) and the results presented in chapter 4 (See Section 4.3), 
it was evident that for an organisation to succeed in implementing a full MMDM solution, 
decisions need to be made on the systems that will be used to manage the material master 
data. Which include the standards against which the content will be created, what 
processes will be followed and how governance will be managed throughout the process. 
While these facts are true, an organisation would be unable to make any of these 
decisions if the influence or impact of MMDM on business performance and internal 
productivity is not understood. From the interviews with FLS employees, it can be 
concluded that FLS is aware of the impact of MMDM (technical master data) on its 
business. It is the way these activities around MMDM are currently defined and structured 
that is not sustainable.   
 
Although MMDM is on the agenda for a limited scope, such as the PFP project described 
in Section 4.4.1 (Figure 4.4), FLS needs to realize the benefits of a fully implemented 
MMDM solution, and agreement should be reached about the strategic value to the 
business, before subsequent phases can be introduced. Currently, the PFP solution 
includes the standardisation of three of the products in the cement industry.  
 
Based on the approaches to MMDM implementation discussed in Section 2.5, the steps 
described by Jonker et al. (2011) and Verdantis (2014) were used to create a visual 
representation of a typical MMDM implementation framework (Figure 5.1). Using this 
framework, it is recommended that FLS create a MMDM committee that includes 
stakeholders from across the organisation to go through the initiation and assessment 
phases as shown in Figure 5.1. It is important for FLS to understand its overall business 
needs around MMDM. Based on its business and operating model, the scope, definitions 
and approach to MMDM need to be agreed on. Once these have been established, a full 
assessment of the current situation, especially the data quality and root causes for data 
quality, needs to be done. It is also during this phase where the impact of the current 
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situation on supply chain processes and the rest of the organisation needs to be quantified 
in detail.  
 
 
Figure 5. 1: MMDM Implementation FLS 
Source: Author’s compilation 
 
With reference to the design phase in Figure 5.1, FLS has already decided on the systems 
that will be used operationally from the design of a product to the execution of a project 
that includes the manufacturing of such a product (See Section 4.4.1). Workflows and 
governance structures have been designed to guide the technical MDM team in India (See 
Section 4.4.4). The decision on how to build a single version of the truth has also been 
made for those products that will follow this process. This manual creation of material 
master data items against an own created standard is not sustainable (See Section 4.4.2).  
It is recommended that FLS launches an investigation into the feasibility of implementing 
a cataloguing tool using already defined standards as an add on to the PFP project as 
depicted in Figure 5.2. For illustration purposes the MDRM tool of PiLog is used as an add 
on, however there are many similar tools in the market and FLS needs to find a solution 
that matches its business model and needs.  
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Figure 5. 2: Increased Scope for PFP Project.  
Source: Author’s compilation 
 
The benefits of a cataloguing tool are that it could introduce structured text generation 
against a predefined standard, such as UNSPSC, eCl@ss, GSI Global Data Directory, 
BMEcat, and Proficlass. Additionally, cataloguing tools are used to standardise 
governance processes to create, change and extend master data records with the 
objective of managing its complete life cycle (PiLog, 2018). Because this tool forms the 
bases of all material master data records, it interfaces the same item number into all 
business systems. Not only will the item be usable in the systems which forms part of the 
PFP project, but it will be interfaced into all ERP systems. It will create visibility of stock 
items, increase spend visibility, reduction of suppliers by consolidating spend, measuring 
of contractual compliance, reduction of lead times and optimisation of product costs.  
 
If FLS implements a cataloguing tool, it is recommended that FLS engages in the design 
phase by designing the business processes, governance structures, organizational 
structure and all IT requirements and interfaces. It is recommended that FLS uses an 
implementation partner that underwrites the cataloguing tool to assist in the classification 
of data to remove duplicate records for the same item, while the enrichment of data is 
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done in alignment with the business teams from all regions. An internal FLS 
implementation team needs to be appointed to work with such a partner to align the 
business and manage change. The position of the MMDM function within FLS needs to 
be of a strategic nature and governance should be a key performance indicator for this 
team.  
  
5.4 Limitations of the research 
As this was a qualitative study, the research is subjective and could have a risk of the 
researcher being biased. From a FLS point of view, the fact that none of the executives 
of FLS were available to participate in the interviews limited the insights into the strategic 
importance of MMDM to the business.  The fact that only one participant, a senior 
executive from PiLog, participated in an online interview limited the input around best 
practices by third party providers of MMDM services. The best practices were established 
from the practices of one third party provider of MMDM services. It could be that 
conducting similar research across a wide range of third party service providers could 
derive a different benchmark. The study relied on the literature review in chapter 2 to 
deduce the framework against which the results from all interviews could be presented. 
The results from the interview did however correlate with the facts obtained from the 
literature review.  
 
The original list of PiLog customers contained the name of 15 potential participants from 
11 organisations. Although five of these organisations finally agreed to participate in the 
study only four participated in the end. The data collected from these four organisations 
were aligned with one another, as well as to the theoretical facts presented in the literature 
review.    
 
5.5 Future Research 
There is potential for future research around the topic of MMDM, especially with the new 
technological developments around digitalization, blockchain, big data, data lakes, 
Industry 4.0 and the Internet of Things. It is of utmost importance for the body of 
knowledge to understand how these new concepts will impact the structured approaches 
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of coding material master data in future. Will AI and Robots be a replacement for the 
systems designed to match free text items to pre-defined material templates? With the 
integration between suppliers and buyers across the supply chain, is it necessary for a 
company like FLS to code its own material master data?  
 
Another topic of interest for future research will be how material master data management 
should be approached from an Original Equipment Manufacturer (OEM) or engineering 
point of view. The competitive advantage of OEMs is that they can protect their intellectual 
property (IP) by not standardising part numbers and drawing numbers. A study looking at 
the balance between transparency and keeping IP intact and how that will impact material 
master data management will add great value to the body of knowledge.  
 
5.6 Conclusions  
In today’s ever-changing business environment, it is critical for organisations to be one 
step ahead in terms of trying to predict the future and making the right strategic decisions. 
Without reliable information these decisions are flawed and pose a high risk to 
organisations. With quality master data being the foundation to information, organisations 
must realize the significance of managing master data as one of its critical resources.  
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Appendix D: Interview guide 
INTERVIEW SCHEDULE: FLS employees 
 
SECTION A: GENERAL INFORMATION 
 
1. Which Division in FLS do you report into?  
Cement  
Mining  
Group Function  
 
2. In which region do you work?  
North America  
South America  
Sub Saharan Africa & Middle East  
Europe / North Africa / Russia  
India  
Australia  
China and South East Asia  
 
3. How long have you been employed by FLS?  
< 5 years  
5-10 years   
> 10 years  
 
4. Which department do you work in?  
IT  
Finance  
Engineering  
Operational Procurement  
Product Line Management  
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Projects  
Centre of Excellence Procurement  
Category Management  
Group Strategic Procurement  
Master Data Management  
 
5. Which age group do you belong to? 
26 – 35  
36 – 45  
46 – 55  
>55  
 
6. Gender 
Male  
Female  
 
7. What level of position do you hold in the company?  
Student / Intern / Trainee  
Administrative  
Supervisor  
Junior Manager   
Middle Manager  
Senior Manager  
Executive  
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SECTION B: RESEARCH QUESTIONS 
 
1. Understanding the current practices in Material Master Data 
Management (MMDM) within FLS. 
1.1 Material Master Data Awareness 
1.1.1 What is your understanding of MMDM in general? 
1.1.2 What is the strategic value of MMDM in any organisation? 
1.1.3 What is your understanding of MMDM within FLS? 
1.1.4 Please explain the policy and procedures around MMDM.   
1.2 Specific MMDM Practices 
1.2.1 Please provide some insights into the way the MMDM team is structured 
within FLS and  
1.2.2 Where is the MMDM team placed geographically and organisationally?  
1.2.3 Are you aware of any specific tools and systems that are used for MMDM? 
1.2.4 Does FLS use one unique stock item number to describe an item across all 
business units within the organisation? 
2 Research Question 2 – What are the benefits and challenges of the 
current status of MMDM to the business? 
2.1 How often do you make use of MMDM in your current role? 
2.2 How does the current state of MMDM affect your daily work? 
2.3 If you get to change one thing with regards to MMDM in FLS, what would 
that be?  
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INTERVIEW SCHEDULE: PILOG 
 
SECTION A: GENERAL INFORMATION 
 
1. What is your current role in PiLog?  
 
 
 
 
2. How long have you been employed by PiLog?  
< 5 years  
5-10 years   
> 10 years  
 
3. How long have you been in MMDM? 
< 5 years  
5-10 years   
> 10 years  
 
4. Which age group do you belong to? 
26 – 35  
36 – 45  
46 – 55  
>55  
 
5. Gender 
Male  
Female  
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SECTION B: RESEARCH QUESTIONS 
 
 
1. Research Question 3 – What is the state of implementation of MMDM 
within the customers of PiLog (FLS peers in the Mining Industry in South 
Africa)? 
1.1 At how many customers in South Africa did you implement a full MMDM 
system with process management? 
1.2 What industry in South Africa do you cover most and at what % to the rest of 
the industries? 
1.3 What are the major challenges you see in implementing MMDM solutions at 
customers? 
1.4 What are the typical steps you as an organisation take to implement MMDM 
solutions in the mining (technical) industry? 
1.5 What makes PiLog the industry leader in cataloguing and MMDM process 
management? 
1.6 Please explain the following concepts from a PiLog point of view: 
1.6.1. Master Data Governance 
1.6.2. Master Data Record Manager 
1.6.3. Technical Dictionary 
1.6.4. Structured Text Generation 
1.7 Where in your experience should MMDM sit within the organisational 
structure of business? 
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INTERVIEW SCHEDULE: PILOG CUSTOMERS 
 
SECTION A: GENERAL INFORMATION 
 
1. What is your current role in the organisation?  
 
 
 
 
2. How long have you been employed by the current organisation?  
< 5 years  
5-10 years   
> 10 years  
 
3. How long have you been in MMDM? 
< 5 years  
5-10 years   
> 10 years  
 
4. Which age group do you belong to? 
26 – 35  
36 – 45  
46 – 55  
>55  
 
5. Gender 
Male  
Female  
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SECTION B: RESEARCH QUESTIONS 
 
1. Research Question 3 – What is the state of implementation of MMDM 
within the customers of PiLog (FLS peers in the Mining Industry in South 
Africa)? 
1.1 As one of PiLog's customers, when did you implement this MMDM strategy 
with the linked tools? 
1.2 What were the first definite steps you needed to take to implement the PiLog 
philosophy? 
1.3 How many active catalogued items do you have in your system? 
1.4 How many Cataloguers do you employ to manage the catalogue? 
1.5 Where does the MMDM team fit into the organisational structure? 
1.6 What do you think is the strategic value of MMDM in an organisation? 
1.7 What makes a MMDM strategy and implementation successful in an 
organisation? 
2.  Research Question 4: What benefits and challenges do these customers 
experience within the MMDM domain? 
 
2.1 What challenges did you experience before implementing MMDM? 
2.2 What benefits did you experience after implementing MMDM? 
2.3 What are the ongoing challenges you experience with MMDM as a business 
strategy? 
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Appendix E: Technical Master Data Process Documentation 
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Appendix F: Governance Model for Technical MDM Team 
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Appendix G: Coding from thematic analysis 
 
